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1.0 Introduction

This technical memorandum (TM) summarizes the field activities, analytical results, and data evaluation of the
benthic invertebrate investigation at Solid Waste Management Unit (SWMU) 3, the Pier 10 Sandblast Yard, at
Joint Expeditionary Base (JEB) Little Creek, Virginia Beach, Virginia. The investigation activities were performed to
evaluate the condition of the existing benthic invertebrate community to help define the remediation area,
evaluate remedial alternative effectiveness, and measure the achievement of remedial action objectives (RAOs).
This TM was prepared for the Department of the Navy (Navy), Naval Facilities Engineering Command (NAVFAC)
Mid-Atlantic, under the Comprehensive Long-term Environmental Action — Navy (CLEAN) Contract N62470-08-D-
1000, Contract Task Order WEQ7, in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986, and, to the extent practicable, the National Oil and Hazardous Substances
Contingency Plan.

Sections 2 through 4 of this TM provide site background information and a summary of site evaluation history.
Section 5 provides a summary of the benthic invertebrate evaluation. Section 6 presents the conclusions and
recommendations, and Section 7 includes the references. Attachments A, B, and C, respectively, provide the
analytical data, data validation reports, and the benthic report. The complete ecological risk evaluation is
contained in Attachment D.

2.0 Facility Background

On October 1, 2009, Hampton Roads’ first Department of Defense Joint Base was established. This new
installation comprises the former Naval Amphibious Base Little Creek and the Army post of Fort Story; its new
name is JEB Little Creek-Fort Story. With the forming of this new command, the Navy assumes responsibility for
management of both properties and will now merge meetings regarding its ongoing Environmental Restoration
Programs (ERPs). However, separate records will be maintained to ensure the integrity of ongoing efforts at both
properties. When required for public notices and distributions, the former bases will be identified as JEB Little
Creek-Fort Story. For ERP documents, the bases will be referred to separately as JEB Little Creek and JEB Fort
Story.

JEB Little Creek is primarily an industrial and training facility located in the northwest corner of Virginia Beach,
Virginia (Figure 1). It provides logistic facilities and support services for local commands, organizations, home-
ported ships, and other United States (U.S.) and allied units to meet the amphibious warfare training
requirements of the U.S. Armed Forces.

The 2,215-acre base is low-lying and relatively flat, with several freshwater lakes (Chubb Lake, Lake Bradford,
Little Creek Reservoir/Lake Smith, and Lake Whitehurst) on or adjacent to the Base. JEB Little Creek centers
around four saltwater bodies: Little Creek Harbor, Little Creek Cove, Desert Cove, and Little Creek Channel, which
connects the coves and harbor with the Chesapeake Bay. Land development surrounding the Base is residential,
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commercial, and industrial. Little Creek Reservoir/Lake Smith, located upgradient of the Base, serves as a
secondary drinking water supply for parts of the city of Norfolk.

JEB Little Creek was placed on the National Priorities List in May 1999 (U.S. Environmental Protection Agency
[USEPA] ID #VA5170022482). The Federal Facilities Agreement for JEB Little Creek was signed in November 2003
(Navy, 2003).

3.0 SWMU 3 Description and History
3.1 Historic Site Use

SWMU 3, the Pier 10 Sandblast Yard, is located in a developed area on Little Creek Harbor’s western side

(Figure 2). SWMU 3 was used for sandblasting boats between 1962 and 1984 (RGH, 1984). Sandblasting activities
took place on a 0.04-acre concrete pad located to the west of Building 1263. After 1984, anchors and chains were
sandblasted on the concrete pad. The used sandblast material was periodically sampled using extraction
procedure toxicity testing protocols and removed from the site for disposal. Results of these toxicity tests
indicated the sandblast residue was not hazardous. Paint chips and blast grit covered the unpaved ground south
of the pad to the water’s edge and the near-shore bottom of Little Creek Harbor. In 1982, a fence was installed
around the sandblasting area to limit access to the site and prevent windblown sandblast materials from
migrating outside the fenced area. In 1995, the concrete pad was taken out of service, and a new sandblasting
area was constructed in the northwestern corner of the site. The new sandblasting area consisted of a 0.4-acre
concrete pad surrounded by a 4- to 5-foot-high concrete wall. All sandblasting operations at SWMU 3 ceased in
1996 when the new indoor sandblasting facility, CB125, adjacent to SWMU 7b, was completed.

Historical releases from SWMU 3 likely occurred when sandblasting residue was lying directly on the ground
surface. Prior to 1993, runoff from sandblasting operations occurred as sheet flow to Little Creek Harbor. In 1993,
a catch basin connected to a Virginia Pollution Discharge Elimination System (VPDES)-permitted outfall was
constructed. Surface drainage from the more recent sandblasting area flowed to this catch basin and emptied into
Little Creek Harbor via Virginia Department of Environmental Quality (VDEQ)-permitted Outfall 008 (Permit
Number VA0079928), located under Pier 10, about 35 feet from its easternmost edge. Under the VDEQ permit,
Outfall 008 has no monitoring requirements. Some runoff from other areas of SWMU 3 may continue to flow
directly into Little Creek Harbor. Currently, residual abrasive blast material (ABM) is present on the unpaved
ground surface south of the concrete pad to the water’s edge and in Little Creek Harbor sediment in the vicinity of
Pier 10, the recreational marina, and south to Pier 8. Figure 3 displays the conceptual site model for SWMU 3.

3.2 Current Site Use

Most of the aquatic activities within the SWMU 3 boundary are associated with the Pier 10 dry dock area and the
recreational marina. The Pier 10 dry dock area of Little Creek Harbor is used for dive team training and boat
maintenance. Boats are brought, with the assistance of a tug boat, to the Pier 10 dry dock for maintenance. Once
boats are secured, water is removed from the dry dock at approximately 2,000 gallons per minute using ballast
pumps. During these activities, sediments are disturbed; therefore, vertical mixing of the sediment in this area is
likely. The recreational marina is used by military dependents and former active-duty members. Personal
watercraft docked at the marina may cause minimal vertical mixing in the sediment. Substantial mixing is unlikely
since the marina area is a “no wake” zone for boaters. A fueling station and fish-cleaning station are located south
of the boat slips. For security purposes, recreational swimming, fishing, and crabbing are not permitted in Little
Creek Harbor.

3.3 Dredging History

Dredging maintenance activities vary within the vicinity of SWMU 3. Little Creek Channel (not including the near-
shore sediments that make up a part of SWMU 3) is maintained by U.S. Army Corps of Engineers and has been
regularly dredged since 1928 to maintain a depth of approximately 27 feet below mean low water (mlw)

(Figure 2). The surrounding area is maintained by JEB Little Creek to depths ranging from approximately 18 to

31 feet below mlw plus a 1-foot over-dredge. In 1965, the areas around Piers 1 through 8, south of the

2



BENTHIC INVERTEBRATE EVALUATION, SWMU 3 — PIER 10 SANDBLAST YARD, JOINT EXPEDITIONARY BASE LITTLE CREEK, VIRGINIA BEACH, VIRGINIA

recreational marina (just southwest of the Pier 10 dry dock), were dredged to 18 feet below mlw plus a 2-foot
over-dredge. In 1999, 2 to 5 feet of sediment were removed from beneath the Pier 10 dry dock, to a depth of
approximately 31 feet below mlw plus a 1-foot over-dredge. Some minor sediment removal also occurred in the
vicinity of the floating dry dock at Pier 10 just prior to the start of the Remedial Investigation (RI) sampling (Fall
2002). The recreational marina area is permitted for a dredge depth of approximately 10 feet below mlw plus a
1-foot over-dredge; however, this area has not been dredged since 1965.

3.4 Human Health Risk Summary

A baseline Human Health Risk Assessment (HHRA) was conducted for SWMU 3 as part of the RI (CH2M HILL, 2005)
and Supplemental RI (CH2M HILL, 2009a). Reasonable maximum exposure non-cancer hazards and cancer risks
associated with current and future human exposure to site sediment and surface water were below or within the
USEPA acceptable levels. The Navy, USEPA, and VDEQ agreed there is no unacceptable human health risks
associated with exposure to sediment or surface water.

3.5 Ecological Risk Summary

A Screening Ecological Risk Assessment (SERA), constituting Steps 1 and 2 of the Ecological Risk Assessment (ERA)
process, and the first step (Step 3A) of a baseline ERA were conducted for SWMU 3 as part of the RI (CH2M HILL,
2005). Based on the results of the ERA, the Navy, USEPA, and VDEQ agreed there are no unacceptable ecological
risks associated with direct or indirect exposure to surface water. However, a comparison of sediment data to
screening values, along with the evaluation of near shore benthic community survey data in the ERA, indicated
that ABM-related constituents (copper, lead, nickel, tin, and zinc) from the site, as well as mercury and polycyclic
aromatic hydrocarbons (PAHs), may have adversely affected ecological receptors (primarily the benthic
invertebrate community) in the portions of Little Creek Harbor adjacent to SWMU 3.

A revised ERA was conducted as part of a Supplemental Rl to define the spatial limits (lateral and vertical) of ABM
and to determine if there is a correlation between metals and ABM in sediment (CH2M HILL, 2009). The revised
ERA concluded ABM was significantly correlated with copper, lead, nickel, tin, and zinc in surface sediments and is
a good indicator of site influence for defining the spatial extent of contamination. Although commonly used as an
anti-fouling agent in marine paints, mercury concentrations detected in sediment were not correlated with ABM
content, and concentrations potentially posing risk were spatially limited. PAHs were detected in sediment across
the site at concentrations potentially contributing to unacceptable risk; however, these are not associated with
historical sandblasting activities and are therefore not considered a result of a CERCLA release.

3.6 Identification of Remedial Action Objectives

The revised ERA recommended that RAOs be established for sediment and that preliminary remediation goals
(PRGs) be developed for the five ABM-related constituents of concern (COCs) (copper, lead, nickel, tin, and zinc)
based on the extent of ABM, risk-based screening values from available literature, and comparison to urban
background levels. The revised ERA also recommended that mercury and PAHs be considered as secondary factors
based upon their lack of correlation with ABM and poor spatial linkage to SWMU 3. As a result, the following
preliminary RAO was drafted for sediment:

e Remove ABM-containing sediments and associated metals from the site to the greatest extent practicable to
allow a benthic invertebrate community consistent with the urban nature of Little Creek Harbor to become
established.

3.7 Development of Preliminary Remediation Goals

To meet the preliminary RAO, ABM (based upon visual observation) and metals-based PRGs were established. As
part of the Supplemental RI, simple linear regression was used to investigate potential correlations between the
metals concentrations in surface sediments and the amount of ABM present. All surface sediment samples from
2002 and 2007 for which ABM content was quantified were used in the analysis. The 2002 and 2007 surface
sediment data indicate a relatively strong (and statistically significant) positive correlation between the ABM
content in surface sediment samples and the concentrations of copper, lead, nickel, tin, and zinc. The resulting
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regression equations were used to calculate associated sediment concentrations using 1 percent ABM (the lowest
possible integer; also, percent ABM in sediment was only estimated to the nearest integer during the 2007 SRI
sampling). These values, along with consideration of site-specific background concentrations and literature-based
sediment effect levels (effects range-low [ER-L], effects range-median [ER-M], threshold effects level [TEL], and
probable effects level [PEL]), were used to define the sediment PRGs for the five primary COCs (Table 1). The PRGs
for copper, lead, and tin were based upon the regression equations (at 1 percent ABM); none of these PRGs
exceeded the ER-M (where available) and all were reasonably comparable to the maximum background
concentration. The PRG for nickel was set at the maximum background concentration because maximum
background exceeded the regression-derived value and was below the ER-M. For zinc, the ER-M was selected as
the PRG because the regression-derived value exceeded all effects-based criteria. It should be noted, however,
the maximum background value for zinc also exceeded the ER-M. In addition to the PRGs for the primary COCs, a
PRG for ABM content in sediment was established at equal to or less than 1percent, based on visual observation.

3.8 Delineation of Lateral and Vertical Extent Boundary

In 2009, following the development of PRGs, available surface sediment data were used to preliminarily define
lateral extent of impacted sediment. In conjunction with ABM content, a remediation quotient (RQ) for the ABM-
related COC PRGs was calculated. The RQ is defined as the ratio of the PRG to the sediment concentration. A
sample location was considered “impacted” if: (1) ABM is present at greater than 1 percent and (2) the average
RQ for the five COCs exceeds 1.0 or if the RQ for one or more individual COCs exceeds 1.5. In November 2009,
additional sediment sampling was conducted to define the vertical extent. To perform the vertical delineation, the
site was divided into a 100-foot-by-100-foot grid system. Sediment cores were collected from within each grid
sector located within the lateral boundary and the maximum vertical extent of ABM (greater than 1 percent) was
visually identified. A 6-inch vertical sample was then taken from the sediment core just below this ABM-defined
depth and analyzed for the metal COCs. If the RQ criteria were met in this sample, no additional samples at
deeper depths were analyzed. As documented in the final, approved SAP (CH2M HILL, 2009b), the vertical extent
was defined as the shallowest depth at which the RQs were below established criteria. Following the November
2009 sampling event, the boundary was refined to include all “impacted” grid sectors as previously defined. The
preliminary 2009 lateral and vertical boundary of potentially impacted sediment, as defined utilizing data
collected as of November 2009, encompasses an area of approximately 13.3 acres and consists of approximately
61,266 cubic yards of sediment (Figure 2).

3.9 Review of Remedial Alternatives

During development of a feasibility study (FS) for SWMU 3, remedial alternatives and their overall effectiveness in
reducing site-wide risk were evaluated, as well as engineering restraints and upcoming military construction
(MILCON) and dry dock maintenance activities. Results of the preliminary FS evaluation indicated that the largest
reduction in risk (based upon the 2009 evaluation criteria for ABM and RQ) would be accomplished through
remediation of the rip-rap area along the southern shoreline of the site, with minimal additional risk reduction
recognized as costs significantly increased under the remaining scenarios (which also considered offshore areas
and the marina). As a result of this evaluation, the JEB Little Creek Partnering Team discussed the need for
additional information regarding the current condition of the benthic invertebrate community for determining
remedial alternative effectiveness and measuring long-term achievement of the preliminary RAO (establishment
of a benthic community).

4.0 Project Objectives and 2010 Field Investigation Activities

4.1 Objectives for the 2010 Benthic Invertebrate Investigation

Following the preliminary evaluation of remedial alternatives, the JEB Little Creek Tier | Partnering Team agreed
additional information was required to evaluate the overall effectiveness of a remedy with respect to
achievement of the previously identified preliminary RAO through establishment of a benthic community within
SWMU 3. Therefore, the primary objective for benthic invertebrate sampling at SWMU 3 was to evaluate the
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current condition of the benthic invertebrate community within the 2009 preliminary impacted sediment lateral
boundary to support the evaluation of remedial alternatives and assist in measuring remedy success against the
preliminary RAO. The environmental questions to be answered were:

e What s the composition and condition of the existing benthic invertebrate community at SWMU 3 and how
does it vary spatially throughout the site?

e |sthe composition and condition of the existing benthic invertebrate community at SWMU 3 correlated with
the concentration of the COCs and/or the presence of ABM?

Due to scheduled maintenance of the Dry Dock in 2012, an Engineering Evaluation/Cost Analysis (EE/CA) was to
be prepared for completion of a non-time-critical removal action (NTCRA) in the northern portion of the site and
the area surrounding the Dry Dock. Therefore, a third environmental question was also included in the SAP as
follows:

e What is the site condition following completion of the NTCRA, and what action is required at SWMU 3 to meet
the RAO and what is the spatial extent of such an action?

Following additional Team discussion, it was agreed the site would be addressed as a whole under the completion
of a FS, Proposed Plan, and Record of Decision; therefore, a NTCRA will not be completed. Thus, the third
environmental question has been modified as follows:

e What action is required at SWMU 3 to meet the preliminary RAO and what is the spatial extent of such an
action?

These environmental questions are evaluated in Section 5 and Attachment D.

4.2 2010 Benthic Invertebrate Field Investigation Activities

Benthic invertebrate evaluation sediment sampling was conducted in August and September 2010, in accordance
with the Final SWMU 3 — Pier 10 Sandblast Yard and SWMU 7b — Desert Cove Benthic Invertebrate Sediment
Sampling Work Plan and Sampling and Analysis Plan (CH2M HILL, 2011), to meet the previously outlined project
quality objectives. Composite surface sediment samples were collected at 60 stations within Little Creek Harbor
from 0 to 6 inches below sediment surface (bss) using a 6-inch-by-6-inch petite Ponar dredge (Table 2, Figure 4).
Where insufficient penetration or evidence of significant disturbance (such as washouts) was observed, a larger
(9-inch by 9-inch) clamshell grab sampler was deployed and a 6-inch by 6-inch subset of that sample was retained.

Before samples were collected, surface water quality parameters (dissolved oxygen [DO], oxidation-reduction
potential [ORP], pH, temperature, conductivity, turbidity, and salinity) were collected from the top, middle, and
bottom of the water column at each sample location using a YSI water quality meter (Table 3). Two surface
sediment grab samples were collected from 3 locations (6 total) surrounding each of the 60 sample stations.
While still in the Ponar sampler, each grab sample was examined for an oxidation-reduction (redox) boundary
(Table 3). Sediment from one grab sample was placed directly in a sample container for Acid Volatile
Sulfide/Simultaneously Extracted Metals (AVS/SEM) analysis. One grab sample from each location was designated
for estimating ABM content and analytical sample collection and was placed in a disposable aluminum pan for
homogenization. Following sample homogenization, ABM content was estimated using approximately

250 milliliters (ml) of the composited sediment. Fines were decanted from the sample, and the percent volume of
ABM was visually estimated. Following visual examination, 60 composite surface sediment samples were collected
and analyzed for select metals (copper, lead, nickel, tin, and zinc), total organic carbon (TOC), pH, grain size, and
AVS/SEM.

The second grab sample from each location was designated for benthic invertebrate sieving and was placed
directly into a 500-micrometer mesh sieve bucket. Benthic invertebrate grab samples surrounding 3 of the

60 sample stations were evaluated separately as replicate samples. Sediment reserved in the sieve bucket was
gently washed with site water to remove fine-grained material. Material remaining on the sieve was rinsed with
site water into 2,000-ml polyethylene sample containers. To allow for an adequate volume of preservative to be
added, each container was only half filled with the sieved material. Additional site water and approximately
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200 ml of buffered formalin was added to each sample. A cardstock label was placed inside each container, and
the sample was capped and gently shaken to ensure even distribution of the preservative. Sixty-six (57 composite
and 9 replicate) samples were collected for benthic invertebrate enumeration.

Excess surface sediments were returned to the water body. Disposable sampling equipment was rinsed with site
water before disposal as solid waste. All non-disposable equipment, such as the Ponar dredge, was rinsed with
site water between sample locations.

4.3 Data Management and Evaluation

Data management and tracking, from the time of field collection to receipt of validated electronic analytical
results, is of primary importance and reflects the overall quality of analytical results. Field samples and their
corresponding analytical tests were recorded on chain-of-custody forms, which were submitted with the samples
to the offsite laboratory. Chain-of-custody entries were checked against the site-specific project instructions and
work plans to verify that all designated field samples were collected and submitted for the appropriate analysis.
Upon receipt of the samples by the laboratories, a comparison to the field information was conducted to verify
that each sample was analyzed for the correct parameters and appropriate quality assurance/quality control
(QA/QC) samples were collected.

4.3.1 Data Qualifiers

Analytical data reports for sediment samples analyzed for select metals, TOC, and AVS/SEM were submitted in
hardcopy and electronic format for internal data validation. Procedures used for validation were Region Il
Modlifications to the National Functional Guidelines for Organic Data Review, Multi-media, Multi-concentration
(USEPA, 1994) and Region Il Modifications to Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analysis (USEPA, 1993). Analytical data are provided in Attachment A, and the data validation
summaries are provided in Attachment B.

The data validation qualifiers, or flags, used for the data are the following:

e Data qualified with a “B” flag by the data validator indicates the analytes have also been detected in a field,
equipment, or trip blank or in a laboratory QA/QC sample. The concentration of a B-qualified result is less
than 10 times the concentration of the constituent for an associated QA/QC result. If the sample
concentration is less than 10 times the associated blank concentration, the conclusion is that the parameter
was not detected. Potential sources of blank contamination are discussed as follows.

”J ”

e Data qualified with a “)” flag indicates the analyte is present, but the value is estimated.

e Data qualified with a “K” flag indicates the analyte is present, but the reported value may be biased high and
the actual value is expected to be lower.

e Data qualified with an “L” flag indicates the analyte is present, but the reported value may be biased low and
the actual value is expected to be higher.

e Data qualified with a “U” flag indicated the analyte was not detected above the reported laboratory detection
limit.

Grain size and pH data underwent an internal QC analysis by the project chemist. Benthic invertebrate data

(Attachment C) underwent an internal QC check by the project senior ecological risk assessor.

4.3.2 Comparison Criteria
4.3.2.1 Laboratory and Sample Blank Contamination

In some instances, constituents detected in samples may have been introduced during field sampling,
transportation to the analytical laboratory, or during laboratory procedures. A variety of blank samples were
analyzed and used in the QA/QC process to determine which of the constituents may or may not have been
attributed to the field sample.



BENTHIC INVERTEBRATE EVALUATION, SWMU 3 — PIER 10 SANDBLAST YARD, JOINT EXPEDITIONARY BASE LITTLE CREEK, VIRGINIA BEACH, VIRGINIA

Field blanks were collected to account for ambient conditions during sample collection. Equipment and rinsate
blanks were collected to determine if the equipment used to collect the samples (such as Ponar dredges and
sample containers) was adequately clean. In addition, the laboratory analyzed method blanks in each batch of
20 samples to verify instrument cleanliness and function. Common phthalate compounds can be introduced
during the analytical process and are often considered laboratory contaminants.

To determine if a “B” qualifier should be assigned to a solid sample, a unit conversion was performed, whereby
solid sample concentrations relative to laboratory blank concentrations were calculated by dividing the solid
concentration by the fraction of moisture, then dividing the result by 5. When blank samples were found to
contain common laboratory contaminants, each of the solid field samples associated with that blank that
contained up to 10 times the concentrations in the blanks were qualified during data validation with a “B” for that
compound. A “B” qualifier means that the compound may not be attributed to the site at that sample location.
When a sampling or laboratory blank contained constituents other than the common laboratory contaminants,
each of the solid field samples associated with that blank that contained up to 5 times the concentration was
qualified during data validation with a “B” for that compound.

4.3.2.2 Background Data

In June 2007, the Navy, in partnership with USEPA and VDEQ, agreed to collect background sediment samples
from an urban cove area unaffected by sandblasting activities for use in developing remediation goals for
SWMU 3. Following a review of historical data, the northern portion of Little Creek Cove was identified as a
potentially suitable area for this purpose. Similar to SWMU 3, Little Creek Cove receives storm water runoff from
various locations within the facility, including other CERCLA sites within the ER Program.

A traditional, statistically-based work plan was not developed for the collection of urban background sediment
samples. In July 2007, surface sediment grab samples were collected along a series of transects and visually
inspected for grain size and ABM content. Based upon these observations, eight surface sediment samples (and
one field duplicate) were collected (Figure 5) and analyzed for the SWMU 3 COCs (copper, lead, mercury, nickel,
tin, and zinc), TOC, pH, and grain size. Three of the samples were also analyzed for AVS/SEM. The data from this
background sampling are provided in Attachment D, Table D-1 The background sediment samples were broadly
similar in terms of physical characteristics to site samples but tended to be higher in TOC and composed of a
higher percentage of fines (silt/clay). In addition, the range of concentrations in the background sediment samples
was narrow (low variability), which suggests that these samples represent urban background for this geographical
area.

The approach for using these background data is documented in the UFP SAP (CH2M HILL, 2011). These data were
used as one of several inputs to develop sediment PRGs for SWMU 3. A comparison of SWMU 3 COC sediment
concentrations to the urban background sediment concentrations was conducted. The uncertainties associated
with the use of these background data are discussed in Attachment D, Section D.1.1.2.

4.3.2.3 Preliminary Remediation Goals

Sediment metals results were compared to the previously established PRGs presented in Table 1 to help define
the lateral area for potential remediation. For each sampling grid, sediment metals results were divided by their
respective PRGs to establish the associated individual COC RQ values. An average RQ value was then established
for each sampling grid using the individual COC RQs.

5.0 Ecological Risk Evaluation Summary

This section summarizes the results of the ecological risk evaluation of the additional data collected at SWMU 3 in
August and September 2010, subsequent to the revised ERA completed as part of the 2009 Supplemental Rl
report. The complete ecological risk evaluation is contained in Attachment D. These additional data include
surface sediment and benthic invertebrates systematically collected throughout the entire site. The purpose of
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these additional data was to help evaluate remedial alternatives and to provide a baseline for measuring the
achievement of the preliminary RAO developed for the site.

This evaluation is limited to the sediments of Little Creek Harbor adjacent to SWMU 3 and to the primary COCs
identified in the 2009 Supplemental RI (copper, lead, nickel, tin, and zinc). Only the data collected in 2010 are
quantitatively evaluated. As described in Section D.1.1 of Attachment D, there are no unacceptable ecological
risks associated with the terrestrial portions of the site due to the lack of significant exposure pathways.
Groundwater does not appear to be a significant transport route from the site to Little Creek Harbor for ABM-
related constituents. No new surface water data have been collected from the site because no risk drivers were
identified for this medium in previous assessments. The focus of this ecological risk evaluation was to address the
primary objective and to answer the environmental questions previously presented.

5.1 Risk Characterization

The lines of evidence evaluated included a comparison of 2010 site COC surface sediment concentrations with
sediment PRGs developed following completion of the 2009 Supplemental Rl and a quantitative statistical
evaluation of benthic invertebrate survey data collected in 2010. Sediment sample screening results are
presented in Table 4.

5.1.1 Comparison with Sediment PRGs

The surface sediment evaluation was conducted using the following spatial groupings: (1) Near Shore Area;

(2) Marina; (3) Dry Dock; and (4) Offshore Area (Figure 4). A sample meets the decision criteria relating to the
sediment PRGs if: (1) visible ABM is less than or equal to 1 percent; (2) the average RQ is less than 1; and (3) no
individual RQ is greater than 1.5. For all areas combined, ABM exceeded 1 percent in 24 of 58 samples (two
samples did not have data for this parameter), one or both RQ criteria were exceeded in 24 of 60 samples, and
both the ABM and RQ criteria were exceeded in 18 of 60 samples (Figure 6). However, the SEM/AVS ratio, a
measure of metal bioavailability, exceeded one in only 2 of 60 samples, and only one of these two samples
(SD-516, in the Near Shore Area) also failed the ABM and/or the RQ criteria (although the SEM/AVS ratio was only
slightly over one [1.10] at SD-516). Fourteen benthic invertebrate taxa were observed at SD-516, with a total
density of 560 organisms per square meter. Both of these values were well above the median value that was
calculated across all 60 grids (Figure 5). Pollution sensitive taxa were also observed at SD-516 (6 total pollution
sensitive organisms, among the highest totals observed at the site), comprising about 10 percent of the
community. The nearby Near Shore sampling grids SD-523 and SD529, which also failed both the ABM and RQ
criteria but had SEM/AVS ratios below one, had similarly high number of taxa and densities, and also contained
pollution sensitive taxa.

None of the 3 samples from the Dry Dock exceeded either the ABM or the RQ criteria. The average percent ABM
in the Dry Dock samples was 0.67 and the mean average RQ was 0.76. The lack of exceedances is likely the result
of dredging that has occurred in this area in 1999 and 2002. For the Marina, 7 of 11 samples failed the ABM
criterion, 5 of 11 samples failed the RQ criteria, and 5 of 11 samples failed both. The average percent ABM was
2.44, and the mean average RQ was 1.10. For the Near Shore Area, 11 of 19 samples failed the ABM criterion,

10 of 19 samples failed the RQ criteria, and 9 of 19 samples failed both. The average percent ABM was 12.3, and
the mean average RQ was 3.19. For the Offshore Area, 6 of 25 samples failed the ABM criterion, 9 of 27 samples
failed the RQ criteria, and 4 of 27 samples failed both. The average percent ABM was 0.87, and the mean average
RQ was 0.98.

5.1.2 Benthic Invertebrate Surveys

Benthic invertebrate surveys were conducted in 2010 at all 60 grids within the 2009 preliminary impacted
sediment lateral boundary. Organism counts are noted in the bottom right corner of each grid on Figure 5. During
the 2010 sampling, organism counts were highly variable but most locations had low numbers of organisms. Of
the 60 grids sampled, 14 (23.3 percent) had zero organisms (for each of the three grids [534, 550, and 558] that
had replicate samples, at least one replicate had no organisms; however, the average of the three replicates was
used to represent the grid, so none of these grids was considered to have no organisms) and 33 (55 percent) had
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fewer than 10 total organisms. Total densities ranged from 0 to 2,414 organisms per square meter, and number of
taxa ranged from 0 to 35. The benthic invertebrate community at the site was dominated by polychaetes, most of
which are pollution tolerant. Polychaetes accounted for about 52 percent of the total benthic invertebrate
community. Bivalves, the next most numerous group, comprised about 21 percent of the total community.
Pollution sensitive organisms were detected in some samples, but were relatively uncommon. About half (31 of
60) of the sampling grids (including the 14 grids with no total organisms) had no pollution sensitive organisms and
only 6 grids had more than 5 total pollution sensitive organisms (5 of these 6 grids were in the Near Shore Area).

5.1.3 Correlation Between Benthic Metrics and Physical/Chemical Parameters

In Section 4.1, the following environmental question was outlined:

e |sthe composition and condition of the existing benthic invertebrate community at SWMU 3 correlated with
the concentration of the COCs and/or the presence of ABM?

In this subsection, a statistical evaluation of the 2010 benthic invertebrate data is conducted in order to answer
this question.

As outlined in the Sampling and Analysis Plan (SAP), a statistical evaluation of the 2010 benthic invertebrate
survey data was to be conducted using the following 10 metrics: (1) number of taxa (taxa richness); (2) total
density; (3) percent contribution of the dominant taxon; (4) density of the dominant taxon; (5) percent Spionid
polychaetes; (6) percent Mediomastus and Capitella polychaetes; (7) density of pollution tolerant organisms;

(8) percent pollution tolerant organisms; (9) density of pollution sensitive organisms; and (10) percent pollution
sensitive organisms. However, because of the relatively large number of sampling grids with zero organisms (14 of
60 or 23.3 percent), only number of taxa and total density were used in the statistical evaluation. Zero counts
always yield meaningful values for these metrics, which is not always true for the other eight metrics. A zero value
for number of taxa and total density means that no organisms were present, a meaningful result. However, if a
sample contains no organisms (and is therefore presumed to be impacted), it has an undefined value for any of
the parameters based upon a percentage (since you are dividing by zero). The sample would also have a value of
zero for density of the dominant taxon and density of pollution tolerant organisms; low values for these two
parameter suggest a healthy, not an impacted, community. These two metrics were examined for correlations
with physical and chemical parameters, including those for surface sediment, the concentrations of the COCs,
average RQ, grain size, TOC, pH, SEM/AVS ratio, and percent ABM; water depth; and, for the water column
(measured just above the sediment surface), DO, ORP, salinity, temperature, specific conductivity, turbidity, and
pH. Both statistical and observational methods were used to identify chemical and/or physical parameters that
were potentially associated (correlated) with differences in the values of the benthic invertebrate metrics.

Based upon a non-parametric test, number of taxa had 18 significant correlations (out of 25 possibilities) with the
physical and chemical parameters. These correlations were relatively weak, with very few coefficient of
determination (R?) values above 0.50 (these values indicate the proportion of the variability explained, a measure
of the strength of the relationship). Total density had 19 significant correlations (out of 25 possibilities) with the
physical and chemical parameters. These correlations were relatively weak, with very few R? values above 0.50.
Silt and clay had the strongest correlations (maximum R* of 0.620), followed by water depth (maximum R? of
0.562), bottom DO (maximum R? of 0.342), and TOC (maximum R? of 0.290). The metal COCs were not
significantly correlated with either benthic metric (copper, nickel, and zinc) or were only weakly correlated (tin
and zinc). Average RQ was also not significantly correlated with either benthic metric.

Based upon the results of the individual correlations, multiple regression analysis was conducted for number of
taxa and total density. These two benthic metrics were significantly positively correlated with one another, with a
R’ value of 0.956. The physical and chemical parameters (silt and clay, TOC, water depth, and bottom DO) that
had the highest individual correlations with the benthic invertebrate metrics were included in the multiple
regression analysis. Average RQ and percent ABM were also included because they represented the PRG decision
metrics; average RQ was not significantly correlated with either benthic metric based upon the non-parametric
test (R? values of 0.019 and 0.030) and percent ABM was only weakly (but significantly) correlated (R* values of
0.180 and 0.165).
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For number of taxa, silt and clay, water depth, and average RQ were the variables that were most consistently
important to the models. The resulting model containing these three variables was a relatively good predictor,
with an adjusted R? value of 0.610. Water depth, which was correlated with bottom DO, was selected
preferentially by the model, although bottom DO also entered the forward model (but was not significant in the
final model). Of interest, average RQ was consistently an important variable in the model even though its
individual correlation to number of taxa was not significant (R* value of 0.019, p=0.30). Further, the sign of its
contribution to the model was positive, meaning that higher values for number of taxa were associated with
higher average RQ values.

For total density, silt and clay and average RQ were the variables most consistently important to the models. The
resulting model containing these two variables was, however, a poor predictor, with an adjusted R? value of
0.422. Bottom DO also entered the forward model (but was not significant in the final model). Of interest, average
RQ was consistently an important variable in the model even though its individual correlation to total density was
not significant (R? value of 0.030, p=0.18). Further, the sign of its contribution to the model was positive, meaning
that higher values for total density were associated with higher average RQ values.

In summary, silt and clay and average RQ were the best predictors of the benthic invertebrate metrics, along with
water depth and, to a lesser extent, bottom DO. However, average RQ was positively correlated with the metrics.
Silt and clay was negatively correlated with the metrics, suggesting that depositional areas with high silt and clay
content (and likely organic loading) were detrimental to the benthic invertebrate community. Water depth was
also negatively correlated with the metrics, while bottom DO was positively correlated. Thus, shallower waters
with less deposition had higher levels of DO, allowing a relatively “healthier” benthic invertebrate community to
occur, as measured by the benthic metrics evaluated. Conversely, these areas were generally along the site
shoreline and thus tended to have higher concentrations of metals and ABM, which is likely why the RQ variables
were positively correlated with the benthic metrics. Based upon these data, the physical factors (such as bottom
DO) had more effect on the benthic invertebrate community than the chemical factors related to the site. This
may be due to limited metal bioavailability, as the SEM/AVS ratios were almost always less than one. Thus, low
DO at the bottom of the water column (just above the sediment surface) appears to have a major impact on the
benthic community. This condition is not uncommon in urban harbors with high organic loading in the
Chesapeake Bay system, particularly in summer (July and August) when the amount of oxygen the water column
can hold, which decreases as water temperature increases, is at a minimum. Freshwater inflow carrying nutrients
(primarily nitrogen and phosphorus) from agricultural and urban runoff, wastewater systems, and atmospheric
deposition stimulates the growth of phytoplankton/algae, which later die and sink to the bottom of the water
column, where their decomposition by bacteria consumes much of the oxygen from the bottom of the water
column (which is why TOC is typically negatively correlated with bottom dissolved oxygen concentrations). This
process can be exasperated in deeper waters as water column stratification can develop based upon differences
in water temperature and salinity (increases in salinity also reduce the amount of oxygen the water can hold) with
depth, isolating the deeper waters from the more oxygenated (through diffusion with the air, wind action, and
wave/tidal action) surface layers. Based upon the 2010 data, a bottom DO of 4 milligrams per liter (mg/L) is an
approximate “threshold,” at the water temperature and salinity present at the time of sampling, below which
impacts to the benthic invertebrate community appear to be most acute at this site. However, since water
temperature, and to a lesser extent salinity, vary temporally, this “threshold” cannot be extrapolated to other
periods of the year; however, it is a useful qualitative measure for the spatial evaluation of the 2010 data set.

5.1.4 Spatial Analysis
In Section 4.1, the following environmental question was outlined:

e What is the composition and condition of the existing benthic invertebrate community at SWMU 3 and how
does it vary spatially throughout the site?

In this section, a statistical evaluation of the 2010 benthic invertebrate data is conducted in order to answer this
question.
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For each benthic metric, parametric and non-parametric analysis of variance (ANOVA) was used to determine if
any differences existed among 2010 area (Dry Dock, Near Shore, Marina, and Offshore) means. Number of taxa
and total density showed identical spatial patterns. The highest values of these metrics were found in the Near
Shore Area, followed by the Marina (which did not differ significantly from the Near Shore Area), the Offshore
Area (which differed from the Near Shore Area but not the Marina), and the Dry Dock (which differed from the
Near Shore Area and Marina but not the Offshore Area). Thus, total density and number of taxa were highest in
the Near Shore Area and most of the Marina, were zero in the immediate vicinity of the Dry Dock, and were
typically very low in the Offshore Area. This distribution does not match well with metal or ABM concentrations,
suggesting that other factors (such as low DO) may be as or more important to survival of benthic invertebrates.
Bottom DO exceeded 4 mg/L in most Near Shore (with two exceptions; one next to the Dry Dock and one in the
southern portion of the site) and Marina grids. Bottom DO does not exceed this value in any Dry Dock grid and in
about half of the Offshore Area grids. Bottom DO is also negatively correlated with water depth; the deepest
water was generally observed in the Dry Dock and Offshore Areas.

Because a reference area was not sampled for benthic invertebrates, values for the two benthic invertebrate
metrics used in the SWMU 3 evaluation (number of taxa and total density) were qualitatively compared among
the spatial areas of the site. Values for these metrics were generally highest in the Near Shore and Marina Areas
(where metals concentrations and ABM were typically highest) and lowest in the Offshore and Dry Dock Areas
(where metals concentrations and ABM were typically lowest). Although the area in the vicinity of the Dry Dock
has been dredged as recently as 2002, sufficient time has passed for the benthic community to become
reestablished. It appears that physical factors, such as low bottom DO levels and water depth, may be preventing
this from occurring since metal concentrations and ABM levels are below remediation criteria. Routine activities
associated with Dry Dock activities, such as prop wash from tug boats and operation of the Dry Dock pumps, may
also be a factor.

5.2 Risk Evaluation

In Section 4.1, the following environmental question was outlined:

e What action is required at SWMU 3 to meet the preliminary RAO and what is the spatial extent of such an
action?

In this section, the results for the lines of evidence evaluated are integrated to answer this question. The other
two environmental questions were evaluated in the previous two subsections.

Because a suitable reference area was not sampled, there is insufficient data to fully evaluate the preliminary RAO
(to allow a benthic invertebrate community consistent with the urban nature of Little Creek Harbor to become
established) since a quantitative measure of a benthic invertebrate community consistent with the urban nature
of Little Creek Harbor (but unaffected by SWMU 3) is unavailable. However, the portion of the site with the
highest concentrations of metals and ABM (Near Shore Area and portions of the Marina) typically has the most
developed benthic invertebrate community relative to other areas of the site (Dry Dock and Offshore Areas),
where metals concentrations and ABM are typically lower. This may be due to limited metal bioavailability, as the
SEM/AVS ratios were almost always less than one in 2010 samples (for 58 of 60 grids). Although AVS may vary
seasonally, the 2010 data, collected in late summer when DO levels are typically lowest and organisms are
typically most stressed, may be the most relevant data on a seasonal basis. None of the Dry Dock samples, and
very few of the Offshore Area samples, fail both the percent ABM and RQ criteria. The impacts to the benthic
invertebrate community in these areas appear to be related to physical factors not associated with SWMU 3 (such
as water depth and bottom DO concentrations). Since ABM is essentially inert (based upon grain size analysis,
ABM appears predominantly in the coarse sand fraction; the “black beauty” materials consist mainly of silicon
dioxide [sand], aluminum oxide, iron oxide, and calcium oxide) and the metals in the paint residues do not decay
(since they are elements, although they may change chemical form based upon ambient environmental
conditions) and increase sediment oxygen demand, these site-related factors do not contribute to reduced DO
levels at the bottom of the water column. Although the current, non-CERCLA-related physical characteristics of
the site (such as bottom DO concentrations) may be having more of an impact on the condition of the benthic
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invertebrate community than the CERCLA-related metals detected in site sediments (due to bioavailability
considerations), the magnitude of these metals concentrations may potentially result in unacceptable risks to
ecological receptors should these physical characteristics change over time; therefore, remedial action at SWMU
3 is warranted. Given the current physical limitations in the Dry Dock and Offshore Areas (primarily low bottom
DO concentrations), it is unlikely that a benthic invertebrate community that would approach that in a similar
urban reference area would be established following remedial action; therefore, the remedial action objectives
established for the site should focus on the reduction of metals concentrations and not the establishment of a
comparable (to an urban reference condition) benthic invertebrate community.

6.0 Conclusions and Recommendations

Based upon the regression analysis, silt/clay and average RQ were the best predictors of the benthic invertebrate
metrics, along with water depth and, to a lesser extent, bottom DO. However, average RQ was positively
correlated with the metrics. Silt/clay was negatively correlated with the metrics, suggesting that depositional
areas with high silt/clay content (and likely organic loading) were detrimental to the benthic invertebrate
community. Water depth was also negatively correlated with the metrics while bottom DO was positively
correlated. Thus, shallower waters with less deposition had higher levels of DO, allowing a relatively “healthier”
benthic invertebrate community to occur, as measured by the benthic metrics evaluated. Conversely, these areas
were generally along the site shoreline and thus tended to have higher concentrations of metals and ABM. Based
upon these data, the physical factors (such as bottom DO) had more effect on the benthic invertebrate
community than the chemical factors related to the site. This may be due to limited metal bioavailability as the
SEM/AVS ratios were almost always less than one in 2010 samples (for 58 of 60 grids). Although AVS may vary
seasonally, the 2010 data, collected in late summer when DO levels are typically lowest and organisms are
typically most stressed, may be the most relevant data on a seasonal basis.

The portion of the site with the highest concentrations of metals and ABM (Near Shore Area and portions of the
Marina) typically has the most developed benthic invertebrate community relative to other areas of the site (Dry
Dock and Offshore Areas), where metals concentrations and ABM are typically lower. None of the Dry Dock
samples, and very few of the Offshore Area samples, fail both the percent ABM and RQ criteria. The impacts to
the benthic invertebrate community in these areas appear to be related to physical factors not associated with
SWMU 3 (such as water depth and bottom DO concentrations). Since ABM is essentially inert (based upon grain
size analysis, ABM appears predominantly in the coarse sand fraction; the “black beauty” materials consist mainly
of silicon dioxide [sand], aluminum oxide, iron oxide, and calcium oxide) and the metals in the paint residues do
not decay (since they are elements, although they may change chemical form based upon ambient environmental
conditions) and increase sediment oxygen demand, these site-related factors do not contribute to reduced DO
levels at the bottom of the water column.

Although the current, non-CERCLA-related physical characteristics of the site (such as bottom DO concentrations)
may be having more of an impact on the condition of the benthic invertebrate community than the CERCLA-
related metals detected in site sediments (due to bioavailability considerations), the magnitude of these metals
concentrations may potentially result in unacceptable risks to ecological receptors should these physical
characteristics change over time; therefore, remedial action at SWMU 3 is warranted. Given the current physical
limitations in the Dry Dock and Offshore Areas (primarily low bottom DO concentrations), it is unlikely that a
benthic invertebrate community that would approach that in a similar urban reference area would be established
following remedial action; therefore, the remedial action objectives established for the site should focus on the
reduction of metals concentrations and not the establishment of a comparable (to an urban reference condition)
benthic invertebrate community.
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TABLE 1

Sediment PRGs

Benthic Invertebrate Evaluation

SWMU 3 - Pier 10 Sandblast Yard

JEB Little Creek, Virginia Beach, Virginia

Copper Lead Nickel Tin Zinc
Mean
TEL 18.7 TEL 30.2 TEL 15.9 8.61 TEL 124
Background
Mean
ER-L 34 45.2 ER-L 20.9 Max Background 9.8 ER-L 150
Background
Mean
PEL 108 ER-L 46.7 23.2 1% ABM 112 PEL 271
Background

Mean 155  |MaxBackground|  67.6 1% ABM 26.2 ER-L NA Mean 290

Background Background
Max Background 184 1% ABM 107 Max Background 26.5 ER-M NA ER-M 410
1% ABM 232 PEL 112 PEL 42.8 TEL NA Max Background 421
ER-M 270 ER-M 218 ER-M 51.6 PEL NA 1% ABM 454

Notes:

Shaded cells indicate the selected PRG
Values are in milligrams per kilogram (mg/kg)
ER-L - effects range low

ER-M - effects range median

PEL - probable effects level

TEL - threshold effects level
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
3
% 5 2 | = g
o - — < = o
n o S S G < = 2
S2e2 |2 |2 |& &| gl ¢
O ;X [a p= o ~ , N > o
Sediment Surface ™ § ; 2 g = é‘ﬁ =& é a3 g <
Sample Collection|Sample Collection Water Elevation Elevation (feet 28 g E 23 g o o g @ ,é % £ %
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) =3 c3 531231l z85 | &5 L&
LW03-SD501-00-10C 9/2/2010 7:55:00 12159250.5 3500149.0 43 13 31 X X X X X X
LW03-SD501. LW03-SD501-01-10C 12159251.3 3500121.0 47 13 -34
LW03-SD501-02-10C 12159229.6 3500179.4 35 13 2.2
LW03-SD501-03-10C - - 12159279.4 3500179.3 9.2 13 -7.9
LW03-SD502-00-10C 9/2/2010 8:30:00 12159250.4 3500250.4 8.9 0.4 -85 X X X X X X
L\W03-SD502 LW03-SD502-01-10C 12159235.0 3500221.6 8.3 0.4 -7.8
LW03-SD502-02-10C 12159277.3 3500221.3 8.9 0.4 -8.5
LW03-SD502-03-10C - - 12159254.1 3500270.7 9.6 0.4 9.2
LW03-SD503-00-10C 9/2/2010 9:40 12159262.8 3500357.9 44 0.2 -4.3 X X X X X X
LW03-SD503 LW03-SD503-01-10C 12159277.9 3500379.7 5.4 0.2 5.3
LW03-SD503-02-10C 12159250.2 3500330.8 5.4 0.2 5.3
LW03-SD503-03-10C - - 12159287.8 3500329.3 43 0.2 -4.2
LW03-SD504-00-10C 8/31/2010 10:30 12159350.8 3500050.5 17.3 13 -16.1 X X X X X X
L\W03-SD504 LW03-SD504-01-10C 12159320.0 3500077.4 14.9 0.4 -14.5
LW03-SD504-02-10C 12159378.0 3500078.6 16.9 0.4 -16.5
LW03-SD504-03-10C - - 12159337.8 3500030.1 12.8 0.4 -12.4
LW03-SD504A-00-10C 8/31/2010 8:30 12159349.1 3499949.0 12.3 15 -10.8 X X X X X X
LW03-SD504A LW03-SD504A-01-10C 12159329.2 3499926.6 48 0.5 5.2
LW03-SD504A-02-10C 12159378.6 3499921.5 13.7 05 -14.2
LW03-SD504A-03-10C - - 12159350.1 3499977.8 10.9 -0.5 -114
LW03-SD505-00-10C 8/31/2010 15:20 12159348.0 3500151.1 145 11 -134 X X X X X X
LW03-SD505 LW03-SD505-01-10C 12159323.1 3500120.3 13.8 14 -12.3
LW03-SD505-02-10C 12159378.6 3500120.0 15.7 14 -14.2
LW03-SD505-03-10C - - 12159349.9 3500178.9 134 14 -12.0
LW03-SD506-00-10C 9/10/2010 11:45 X X X X X X
12159349.7 3500250.2 13.8 14 -12.3
LW03-SD506P-00-10C 9/10/2010 11:50 X
LW03-SD506 LW03-SD506-01-10C - 12159348.6 3500221.5 14.3 14 -12.8
LW03-SD506-02-10C 12159321.1 3500279.9 9.8 14 -84
LW03-SD506-03-10C - - 12159377.6 3500279.1 13.8 14 -12.4
LW03-SD507-00-10C 9/2/2010 12:55 12159349.6 3500349.9 8.4 0.4 -8.8 X X X X X X
LW03-SD507 LW03-SD507-01-10C - 12159351.5 3500379.8 8.0 0.4 -84
LW03-SD507-02-10C 12159380.1 3500320.4 11.3 0.4 -11.6
LW03-SD507-03-10C - - 12159322.3 3500322.7 7.1 0.4 -71.5
LW03-SD508-00-10C 9/10/2010 16:15 12159355.7 3500458.1 5.6 -1.9 -15 X X X X X X
LW03-SD508 LW03-SD508-01-10C - 12159327.3 3500474.7 49 -1.9 -6.8
LW03-SD508-02-10C 12159379.0 3500479.8 5.8 -1.9 -1.7
LW03-SD508-03-10C 12159387.5 3500420.6 7.6 -1.9 -9.5
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
= 3
58 2 z E
wa T |3 G < = E
32.5 |2 |2 |8 5| 5| &
Sediment Surface e § ; ) § = Eﬁ = a2l ad < §
Sample Collection|Sample Collection Water Elevation Elevation (feet 28 g E 23 g ‘3’ o g o E ,é = % a
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) =3 c3 £33 1231 = 88| &2 K5 2
LWO03-SD509-00-10C 9/9/2010 8:40 12159348.4 3500550.3 5.4 1.7 -3.8 X X X X X X
LW03-SD509 LW03-SD509-01-10C 12159321.8 3500521.6 5.6 17 -3.9
LW03-SD509-02-10C 12159350.0 3500579.8 55 1.7 -3.8
LW03-SD509-03-10C -- - 12159377.6 3500516.3 9.1 1.7 -7.4
LWO03-SD510-00-10C 8/31/2010 11:20 12159448.5 3500049.2 18.9 14 -17.6 X X X X X X
LW03-SD510 LW03-SD510-01-10C 12159421.6 3500022.4 18.2 1.0 -17.2
LW03-SD510-02-10C 12159449.5 3500080.2 17.4 1.0 -16.5
LW03-SD510-03-10C -- - 12159476.4 3500021.6 19.3 1.0 -18.3
LWO03-SD511-00-10C 8/31/2010 14:10 12159448.9 3500150.8 16.1 11 -15.0 X X X X X X
LW03-SD511 LW03-SD511-01-10C 12159448.2 3500120.7 16.3 14 -14.9
LW03-SD511-02-10C 12159421.8 3500179.9 154 14 -14.0
LW03-SD511-03-10C -- - 12159479.1 3500177.9 16.9 14 -15.5
LWO03-SD512-00-10C 9/2/2010 12:25 12159451.1 3500249.6 14.8 0.5 -14.4 X X X X X X
LW03-SD512 LW03-SD512-01-10C 12159421.7 3500221.3 14.1 -0.4 -145
LW03-SD512-02-10C 12159479.5 3500221.7 15.2 -0.4 -15.5
LW03-SD512-03-10C -- - 12159449.7 3500278.0 13.6 -0.4 -14.0
LWO03-SD513-00-10C 9/10/2010 12:40 12159456.3 3500349.1 14.6 0.7 -13.9 X X X X X X
LW03-SD513 LW03-SD513-01-10C 12159450.1 3500320.8 14.8 0.7 -14.1
LW03-SD513-02-10C 12159420.3 3500389.8 12.8 0.7 -12.1
LW03-SD513-03-10C -- - 12159481.1 3500378.3 14.1 0.7 -13.4
LWO03-SD514-00-10C 9/10/2010 15:30 X X X X X X
LWO03-SD514P-00-10C 9/10/2010 15:35 121594510 35004508 1Ls 12 127 X
LWO03-SD514 LW03-SD514-01-10C - 12159451.1 3500478.5 10.8 1.2 -11.9
LW03-SD514-02-10C 12159420.8 3500421.8 10.3 -1.2 -114
LW03-SD514-03-10C - - 12159478.7 3500420.8 12.1 -1.2 -13.2
LWO03-SD515-00-10C 9/9/2010 14:05 12159454.9 3500564.1 9.8 -0.9 -10.7 X X X X X X
LW03-SD515 LW03-SD515-01-10C - 12159423.5 3500578.8 9.0 -0.9 -9.9
LW03-SD515-02-10C 12159477.8 3500579.5 9.6 -0.9 -10.5
LW03-SD515-03-10C - 12159427.3 3500510.8 1.7 -0.9 -8.6
LWO03-SD516-00-10C 9/9/2010 7:55 12159450.6 3500649.5 43 1.3 -3.0 X X X X X X
LW03-SD516 LW03-SD516-01-10C - 12159451.1 3500678.3 3.2 13 -1.9
LW03-SD516-02-10C 12159421.7 3500620.6 6.2 13 -4.9
LW03-SD516-03-10C - - 12159478.0 3500621.5 7.8 1.3 -6.6
LWO03-SD517-00-10C 8/31/2010 12:35 12159551.8 3500050.5 19.8 14 -18.5 X X X X X X
LW03-SD517 LW03-SD517-01-10C - 12159548.3 3500021.6 18.4 15 -16.9
LWO03-SD517-02-10C 12159577.8 3500080.5 20.2 15 -18.6
LW03-SD517-03-10C 12159521.0 3500077.8 19.8 15 -18.2
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
3
3 8 g |z E
- = G < - 5}
32.5 |2 |2 |8 5| 5| &
Sediment Surface e § ; ) § = Eﬁ = a2l ad < §
Sample Collection|Sample Collection Water Elevation Elevation (feet 28n E 23 g ‘3’ o g o E 22 % a
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) = 3 § S £33 1231 = g g < K5 2
LWO03-SD518-00-10C 8/31/2010 13:50 12159549.8 3500150.0 20.2 1.0 -19.1 X X X X X X
LWO03-SD518-00-10C-MS 8/31/2010 13:50 12159549.8 3500150.0 20.2 1.0 -19.1 X
LW03-SD518 LWO03-SD518-00-10C-SD 8/31/2010 13:50 12159549.8 3500150.0 20.2 1.0 -19.1 X
LW03-SD518-01-10C 12159578.9 3500120.6 20.7 14 -19.3
LW03-SD518-02-10C 12159521.6 3500121.4 19.9 14 -18.5
LW03-SD518-03-10C -- - 12159548.6 3500178.8 19.9 14 -18.5
LWO03-SD519-00-10C 9/2/2010 11:40 12159550.6 3500250.5 18.2 0.6 -17.6 X X X X X X
LW03-SD519 LW03-SD519-01-10C 12159550.4 3500221.8 18.7 0.6 -18.1
LW03-SD519-02-10C 12159522.5 3500279.4 16.3 0.6 -15.7
LW03-SD519-03-10C -- - 12159578.4 3500265.0 18.8 0.6 -18.2
LWO03-SD520-00-10C 9/10/2010 13:45 12159546.7 3500349.8 15.8 -0.8 -16.6 X X X X X X
LW03-SD520 LW03-SD520-01-10C 12159526.1 3500320.8 10.5 -0.8 -11.3
LW03-SD520-02-10C 12159575.0 3500324.0 16.7 -0.8 -175
LW03-SD520-03-10C -- - 12159550.0 3500380.6 14.8 -0.8 -15.7
LWO03-SD521-00-10C 9/12/2010 10:05 12159540.2 3500441.4 15.7 0.7 -14.9 X X X X X X
LW03-SD521 LW03-SD521-01-10C 12159551.3 3500421.9 16.3 0.7 -15.6
LW03-SD521-02-10C 12159578.1 3500479.6 15.8 0.7 -15.1
LW03-SD521-03-10C -- - 12159524.8 3500485.4 14.7 0.7 -13.9
LWO03-SD522-00-10C 9/9/2010 15:00 12159550.8 3500549.8 9.5 -1.6 -11.1 X X X X X X
LW03-SD522 LW03-SD522-01-10C 12159550.9 3500579.5 9.3 -1.6 -11.0
LW03-SD522-02-10C 12159580.3 3500520.7 11.7 -1.6 -13.3
LW03-SD522-03-10C -- - 12159541.1 3500506.5 10.9 -1.6 -12.5
LWO03-SD523-00-10C 9/9/2010 9:50 12159550.2 3500650.3 6.1 1.9 4.2 X X X X X X
LW03-SD523 LW03-SD523-01-10C 12159533.2 3500669.1 3.8 1.9 -1.9
LW03-SD523-02-10C 12159580.4 3500673.3 51 1.9 -3.2
LW03-SD523-03-10C -- - 12159550.2 3500621.3 10.1 1.9 -8.2
LWO03-SD525-00-10C 9/2/2010 10:55 12159632.8 3500240.6 19.9 0.7 -19.2 X X X X X X
LW03-SD525 LW03-SD525-01-10C 12159619.0 3500245.4 19.8 0.7 -19.2
LW03-SD525-02-10C 12159679.2 3500215.9 21.3 0.7 -20.6
LW03-SD525-03-10C -- - 12159640.0 3500206.8 21.1 0.7 -20.4
LWO03-SD526-00-10C 9/10/2010 14:50 X X X X X X
LWO03-SD526P-00-10C 9/10/2010 14:55 121596514 3500350.7 178 11 189 X
LW03-SD526 LW03-SD526-01-10C - 12159659.6 3500329.7 18.0 11 -19.1
LW03-SD526-02-10C 12159620.5 3500379.4 16.7 11 -17.8
LW03-SD526-03-10C - 12159677.9 3500379.4 17.8 -1.1 -18.9
LWO03-SD527-00-10C 9/12/2010 9:15 12159649.5 3500458.6 13.2 0.1 -13.1 X X X X X X
LW03-SD527 LW03-SD527-01-10C - 12159652.4 3500479.4 17.1 0.1 -17.0
LW03-SD527-02-10C 12159679.0 3500420.2 18.9 0.1 -18.8
LW03-SD527-03-10C 12159613.9 3500412.2 18.4 0.1 -18.3
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
S 5 g
(2= Q = o
wa T |3 G < = E
$2.2 12 |2 |E 3| 8| &,
Sediment Surface e § ; ) § = Eﬁ = a2l ad < §
Sample Collection|Sample Collection Water Elevation Elevation (feet 28n E 2 g ‘3’ o g o E 22 Sa
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) = 3 § S £33 1231 = g g < § 2
LW03-SD528-00-10C 9/9/2010 15:40 12159650.2 3500550.7 135 -1.9 -15.4 X X X X X X
LW03-SD528 LW03-SD528-01-10C 12159678.0 3500579.7 15.6 -1.9 -17.5
LWO03-SD528-02-10C 12159622.1 3500579.2 11.3 -1.9 -13.2
LWO03-SD528-03-10C - - 12159649.6 3500521.0 14.0 -1.9 -15.9
LW03-SD529-00-10C 9/9/2010 10:40 X X X X X X
LW03-SD529-00-10C-MS 9/9/2010 10:40 12159649.3 3500650.4 9.2 15 -7.6 X
LW03-SD529-00-10C-SD 9/9/2010 10:40 X
LW03-5D529 LW03-SD529-01-10C 12159648.9 3500677.1 75 15 -6.0
LWO03-SD529-02-10C 12159620.7 3500621.1 10.5 15 -9.0
LW03-SD529-03-10C - - 12159677.8 3500620.4 15.3 15 -13.7
LW03-SD530-00-10C 9/2/2010 10:30 12159773.7 3500245.2 22.8 0.9 -22.0 X X X X X X
LW03-SD530 LW03-SD530-01-10C 12159761.8 3500219.0 23.0 0.9 -22.1
LWO03-SD530-02-10C 12159782.1 3500280.4 224 0.9 215
LW03-SD530-03-10C - - 12159737.0 3500297.8 21.8 0.9 -21.0
LW03-SD533-00-10C 9/1/2010 8:40 12159751.3 3500549.6 215 -0.5 -22.0 X X X X X X
LW03-SD533 LWO03-SD533-01-10C 12159749.3 3500581.1 26.4 -0.4 -26.8
LWO03-SD533-02-10C 12159721.6 3500521.7 15.9 -0.4 -16.3
LWO03-SD533-03-10C - - 12159778.8 3500521.3 18.2 -0.4 -18.5
LW03-SD534-00-10C 9/1/2010 7:45 12159781.5 3500661.1 30.8 -0.1 -30.9 X X X X X
LW03-SD534 LW03-SD534-01-10C 9/1/2010 7:45 12159779.1 3500679.5 25.8 -0.7 -26.6 X
LW03-SD534-02-10C 9/1/2010 7:45 12159755.1 3500608.2 29.0 -0.7 -29.7 X
LW03-SD534-03-10C 9/1/2010 7:45 12159701.5 3500641.4 12.7 -0.7 -13.4 X
LW03-SD535-00-10C 9/1/2010 15:05 12159749.0 3500749.5 13.8 -1.3 -15.0 X X X X X X
LW03-SD535 LWO03-SD535-01-10C 12159779.7 3500722.0 19.5 15 -18.0
LWO03-SD535-02-10C 12159722.1 3500721.7 15.3 15 -13.8
LWO03-SD535-03-10C - - 12159751.3 3500778.6 14.7 15 -13.1
LW03-SD537-00-10C 9/1/2010 9:50 X X X X X X
LW03-SD537-00-10C-MS 9/1/2010 9:50 12159849.1 3500450.7 18.4 -0.6 -19.1 X
LW03-SD537-00-10C-SD 9/1/2010 9:50 X
LW03-5D537 LW03-SD537-01-10C 12159850.5 3500480.3 19.5 0.1 -19.4
LWO03-SD537-02-10C 12159877.6 3500420.6 18.7 0.1 -18.6
LWO03-SD537-03-10C - - 12159822.0 3500420.9 18.8 0.1 -18.8
LW03-SD538-00-10C 9/1/2010 9:15 12159848.7 3500548.4 29.8 -0.4 -30.3 X X X X X X
LW03-SD538 LWO03-SD538-01-10C 12159820.0 3500562.8 29.3 0.0 -29.3
LW03-SD538-02-10C 12159886.9 3500528.0 28.0 0.0 -28.0
LW03-SD538-03-10C - - 12159837.4 3500525.3 24.1 0.0 -24.1
LW03-SD539-00-10C 9/1/2010 10:35 12159850.0 3500650.1 29.7 -1.2 -30.8 X X X X X X
LW03-SD539 LW03-SD539-01-10C 12159835.9 3500639.1 32.7 0.4 -32.3
LWO03-SD539-02-10C 12159851.4 3500679.2 21.1 0.4 -20.7
LW03-SD539-03-10C 12159878.3 3500619.8 32.2 0.4 -31.8
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
= &
o8 2 z g
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== a ° - o > S
Sediment Surface e § § ) § = Eﬁ = a2l ad < §
Sample Collection|Sample Collection Water Elevation Elevation (feet 28n E 2 g ‘3’ o g o E 22 Sa
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) = 3 § S £33 1231 = g g < § 2
LW03-SD540-00-10C 9/1/2010 15:50 X X X X X X
LW03-SD540P-00-10C 9/1/2010 1555 121598490 3000787 172 12 183 X
LWO03-SD540 LWO03-SD540-01-10C - 12159852.3 3500720.1 19.6 14 -18.2
LWO03-SD540-02-10C 12159879.8 3500780.5 19.5 14 -18.1
LWO03-SD540-03-10C - - 12159821.6 3500778.0 18.1 14 -16.7
LW03-SD541-00-10C 9/7/2010 12:55 12159850.4 3500846.1 12.3 -15 -13.8 X X X X X X
LW03-SD541 LW03-SD541-01-10C - 12159867.4 3500873.7 11.1 -1.5 -12.6
LWO03-SD541-02-10C 12159822.0 3500821.2 13.0 -1.5 -14.5
LW03-SD541-03-10C - - 12159878.5 3500820.8 16.3 -1.5 -17.8
LW03-SD543-00-10C 9/1/2010 14:30 12159951.8 3500449.6 19.8 -0.7 -20.5 X X X X X X
LW03-SD543 LW03-SD543-01-10C - 12159950.4 3500420.9 21.0 1.7 -19.3
LWO03-SD543-02-10C 12159921.9 3500478.5 25.2 1.7 -23.5
LW03-SD543-03-10C - - 12159979.4 3500478.2 28.1 1.7 -26.4
LW03-SD544-00-10C 9/1/2010 13:55 12159954.4 3500548.3 34.3 -0.8 -35.1 X X X X X X
LW03-SD544 LW03-SD544-01-10C - 12159950.8 3500578.6 34.6 1.7 -32.8
LWO03-SD544-02-10C 12159979.4 3500520.8 33.8 1.7 -32.0
LWO03-SD544-03-10C - - 12159921.0 3500520.0 33.8 1.7 -32.0
LW03-SD545-00-10C 9/1/2010 13:15 12159950.4 3500650.7 19.3 -1.1 -20.3 X X X X X X
LW03-SD545 LWO03-SD545-01-10C - 12159949.2 3500621.3 26.9 1.6 -25.3
LWO03-SD545-02-10C 12159921.1 3500679.3 20.8 1.6 -19.2
LWO03-SD545-03-10C - - 12159979.6 3500679.1 209 1.6 -19.3
LW03-SD546-00-10C 9/1/2010 16:25 12159950.3 3500749.3 18.8 -1.3 -20.1 X X X X X X
LW03-SD546 LWO03-SD546-01-10C - 12159922.1 3500720.3 209 1.2 -19.7
LWO03-SD546-02-10C 12159978.9 3500722.2 21.1 1.2 -19.9
LWO03-SD546-03-10C - - 12159950.9 3500780.4 20.6 1.2 -19.4
LW03-SD547-00-10C 9/7/2010 13:40 121599510 3500849.9 178 19 196 X X X X X X
LW03-SD547P-00-10C 9/7/2010 13:45 X
LWO03-SD547 LWO03-SD547-01-10C 12159922.2 3500879.2 14.4 -1.9 -16.3
LWO03-SD547-02-10C 12159978.8 3500879.3 14.6 -1.9 -16.4
LWO03-SD547-03-10C - - 12159950.8 3500819.7 18.2 -1.9 -20.0
LW03-SD548-00-10C 9/9/2010 12:10 12160050.9 3500349.7 23.1 0.7 -22.4 X X X X X X
LW03-SD548 LWO03-SD548-01-10C 12160049.6 3500320.9 22.8 0.7 -22.2
LWO03-SD548-02-10C 12160021.9 3500378.4 21.8 0.7 211
LWO03-SD548-03-10C - - 12160079.3 3500379.3 219 0.7 21.2
LW03-SD549-00-10C 9/9/2010 12:55 12160050.2 3500449.8 21.1 0.0 211 X X X X X X
LW03-SD549 LWO03-SD549-01-10C 12160021.8 3500420.9 21.3 0.0 -21.2
LWO03-SD549-02-10C 12160079.6 3500420.1 20.8 0.0 -20.8
LWO03-SD549-03-10C 12160050.6 3500479.1 20.6 0.0 -20.6
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
= &
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Sediment Surface e § ; ) § = Eﬁ = a2l ad < §
Sample Collection|Sample Collection Water Elevation Elevation (feet 28 g E 23 g ‘3’ o g o E ,é = % a
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) =3 c3 £33 1231 = 88| &2 K5 2
LW03-SD550-00-10C 9/8/2010 12:40 12160048.7 3500550.1 23.3 -1.3 -24.6 X X X X X
LW03-SD550 LW03-SD550-01-10C 9/8/2010 12:40 12160021.1 3500578.5 21.8 -1.3 -29.1 X
LW03-SD550-02-10C 9/8/2010 12:40 12160079.7 3500578.4 19.1 -1.3 -20.4 X
LW03-SD550-03-10C 9/8/2010 12:40 12160051.1 3500520.5 19.9 -1.3 -21.2 X
LW03-SD551-00-10C 9/8/2010 10:30 12160048.2 3500649.7 20.6 0.4 -20.1 X X X X X X
LWO03-SD551 LWO03-SD551-01-10C 12160050.2 3500678.2 22.8 0.4 -22.4
LWO03-SD551-02-10C 12160078.0 3500621.6 21.0 0.4 -20.6
LWO03-SD551-03-10C - - 12160021.9 3500620.2 20.8 0.4 -20.3
LW03-SD552-00-10C 9/7/2010 16:25 12160050.3 3500749.6 20.3 -0.9 211 X X X X X X
LW03-SD552 LWO03-SD552-01-10C 12160020.7 3500779.3 20.1 -0.9 -21.0
LWO03-SD552-02-10C 12160079.6 3500779.1 20.8 -0.9 -21.6
LWO03-SD552-03-10C - - 12160049.3 3500721.3 20.8 -0.9 217
LW03-SD553-00-10C 9/7/2010 14:30 12160050.4 3500850.6 13.7 -1.9 -15.6 X X X X X X
LWO03-SD553 LWO03-SD553-01-10C 12160048.1 3500863.6 13.2 -1.9 -15.1
LWO03-SD553-02-10C 12160022.9 3500821.8 18.3 -1.9 -20.2
LWO03-SD553-03-10C - - 12160078.6 3500821.6 16.4 -1.9 -18.3
LW03-SD555-00-10C 9/9/2010 13:30 12160150.3 3500449.4 20.6 -0.5 211 X X X X X X
LW03-SD555 LWO03-SD555-01-10C 12160150.7 3500420.0 21.8 -0.5 -22.3
LWO03-SD555-02-10C 12160178.6 3500479.1 20.6 -0.5 211
LWO03-SD555-03-10C - - 12160122.5 3500478.1 19.8 -0.5 -20.3
LW03-SD556-00-10C 9/8/2010 13:40 X X X X X X
LW03-SD556P-00-10C 9/8/2010 1345 121601519 3005498 195 20 2 X
LWO03-SD556 LWO03-SD556-01-10C - 12160149.6 3500578.0 19.4 -2.0 -21.4
LWO03-SD556-02-10C 12160121.7 3500521.8 17.7 -2.0 -19.7
LWO03-SD556-03-10C - - 12160179.5 3500521.0 19.6 -2.0 -21.6
LW03-SD557-00-10C 9/8/2010 11:15 12160150.2 3500651.0 21.6 0.0 -21.6 X X X X X X
LW03-SD557 LWO03-SD557-01-10C - 12160179.0 3500678.6 224 0.0 -22.4
LWO03-SD557-02-10C 12160123.6 3500678.5 22.2 0.0 -22.2
LWO03-SD557-03-10C - - 12160148.3 3500620.6 21.0 0.0 -21.0
LW03-SD558-00-10C 9/8/2010 8:25 12160148.9 3500749.8 24.3 0.6 -23.6 X X X X X
LW03-SD558 LW03-SD558-01-10C 9/8/2010 8:25 12160150.1 3500779.2 23.6 0.6 -22.9 X
LW03-SD558-02-10C 9/8/2010 8:25 12160178.4 3500721.5 24.5 0.6 -23.9 X
LW03-SD558-03-10C 9/8/2010 8:25 12160121.1 3500720.8 23.6 0.6 -22.9 X
LW03-SD559-00-10C 9/7/2010 15:30 12160149.3 3500849.7 11.2 -1.4 -12.6 X X X X X X
LW03-SD559 LWO03-SD559-01-10C - 12160141.6 3500876.3 13.3 -1.4 -14.7
LWO03-SD559-02-10C 12160178.5 3500878.3 20.3 -1.4 -21.8
LWO03-SD559-03-10C 12160149.4 3500821.6 20.1 -1.4 -21.5
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TABLE 2
Sample Summary

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Analyses
= 3
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Sample Collection|Sample Collection Water Elevation Elevation (feet 28 g E 23 g S’ o g o E ,é = % a
Station ID Sample ID"? Date Time Easting (X) Northing (Y) Water Depth (feet) (feet NAVDSS) NAVDS8) =3 c3 £33 1231 = 88| &2 K5 2
LW03-SD562-00-10C 9/8/2010 14:30 12160251.4 3500551.1 20.1 2.3 224 X X X X X X
L\W03-SD562 LW03-SD562-01-10C 12160279.0 3500579.4 20.2 2.3 -22.5
LW03-SD562-02-10C 12160219.7 3500579.5 19.7 2.3 -22.0
LW03-SD562-03-10C - - 12160250.6 3500521.8 20.3 2.3 -22.6
LW03-SD563-00-10C 9/8/2010 11:55 12160248.8 3500650.3 21.2 -1.4 -22.6 X X X X X X
LW03-SD563 LW03-SD563-01-10C 12160249.2 3500680.4 215 -1.4 -22.9
LW03-SD563-02-10C 12160278.5 3500620.3 21.6 -1.4 -23.0
LW03-SD563-03-10C - - 12160221.8 3500620.4 21.4 -1.4 -22.9
LW03-SD564-00-10C 9/8/2010 9:15 12160250.8 3500749.8 23.6 0.8 -22.8 X X X X X X
L\W03-SD564 LW03-SD564-01-10C 12160220.9 3500779.3 23.8 038 -23.1
LW03-SD564-02-10C 12160277.6 3500780.3 23.2 0.8 -22.4
LW03-SD564-03-10C - - 12160249.4 3500721.8 23.6 0.8 -22.8
LW03-SD567-00-10C 9/8/2010 15:10 12160349.8 3500550.4 20.3 2.4 -22.7 X X X X X X
L\W03-SD567 LW03-SD567-01-10C 12160349.9 3500579.9 20.5 2.4 -22.9
LW03-SD567-02-10C 12160321.1 3500521.8 21.4 2.4 -23.8
LW03-SD567-03-10C - - 12160378.0 3500521.5 20.7 2.4 -23.0
LW03-SD571-00-10C 9/8/2010 15:55 12160449.5 3500550.8 20.3 2.2 -22.5 X X X X X X
LW03-SD571 LW03-SD571-01-10C 12160422.2 3500579.5 20.4 2.2 -22.6
LW03-SD571-02-10C 12160478.6 3500579.0 20.4 2.2 -22.6
LW03-SD571-03-10C - - 12160449.3 3500520.5 21.2 2.2 -23.4
LW03-SD574-00-10C 8/31/2010 9:38 12159448.6 3499950.1 19.9 14 -18.5 X X X X X X
LW03-SD574 LW03-SD574-01-10C 12159422.3 3499978.3 17.2 0.6 -17.8
LW03-SD574-02-10C 12159448.9 3499922.2 18.1 0.6 -18.7
LW03-SD574-03-10C 12159478.1 3499979.3 185 0.6 -19.1
Notes:

1. Bold, italic fontindicates sample IDs for physical and/or chemical analyses. Sample IDs shown in plain font identify locations where grabs were collected for composition.

2. Water quality parameters were collected from the mid-point of each grid. The sample ID used for the composite samples is associated with the center of the each sampling grid.

3. SWMU 3 COCs are copper, lead, nickel, tin, and zinc.
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TABLE 3

Surface Water Quality Field Parameters

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Station ID LW03-SD501 LWO03-SD502 LW03-SD503 LWO03-SD504A LWO03-SD504 LWO03-SD505

Sample Depth (feet below water surface) 08 | 23 | 43 08 | 47 | 77 06 | 16 | 37 09 | 63 | 115 09 | 94 | 163 05 | 65 | 134
Sample Date 9/2/2010 9/2/2010 9/2/2010 8/31/2010 8/31/2010 8/31/2010

Field Parameters

ABM (% in composite sediment sample) 0.1 - 0.2 - 0.1 - 0.5 - 0.25 - 1 -

Average Redox (depth in mm below sediment surface)’ 1 - - 1 - - 1.2 - - NV - - 1.1 - - 4.75 - -
Dissolved Oxygen (mg/L) 6.52 5.9 5.78 7.04 5.43 4.48 7.11 5.75 4.54 6.3 5.84 4.35 6.65 5.66 0.78 6.89 5.97 5.09
Oxidation Reduction Potential (mV) -27.9 -15.2 9.5 66.7 69.5 69.4 79.8 81.3 80.4 155.2 158.6 163.4 75.7 78.1 -102.9 23.8 35.3 37
pH (ph) 7.88 7.84 7.85 7.91 7.83 7.75 7.92 7.82 7.76 7.85 7.84 7.77 7.89 7.81 7.73 7.89 7.86 7.81
Salinity (ppt) 20.65 24.92 25.1 24.61 25.3 25.42 22.85 24.86 25.13 24.73 25.2 25.63 24.33 25.49 25.7 22.48 25.25 25.71
Specific Conductivity (ms/cm) 37.15 38.29 39.48 38.25 39.74 40.02 36.06 39.11 395 39.01 39.61 40.18 38.66 40.02 40.28 36.67 39.61 40.31
Temperature (°C) 26.21 26.6 26.55 26.51 26.38 26.23 26.56 26.75 26.64 26.56 26.4 26.13 26.1 26.19 26.08 25.84 26.41 26.09
Turbidity (NTU) 2.3 24 4.6 3.2 35 7.3 2.9 3.8 5.7 1.8 31 9.7 2.7 3.3 8.8 2.8 2.3 4.6
Station ID LWO03-SD506 LWO03-SD507 LWO03-SD508 LWO03-SD509 LW03-SD510 LWO03-SD511

Sample Depth (feet) 1 | 67 | 128 06 | 48 | 78 09 | 31 [ 5 05 | 25 | 46 11 [ 87 | 181 07 | 84 [ 198
Sample Date 9/10/2010 9/2/2010 9/10/2010 9/9/2010 8/31/2010 8/31/2010

Field Parameters

ABM (% in composite sediment sample) 2 - 0.05 - 05 - 20 - 0.5 - 0.8 -

Average Redox (depth in mm below sediment surface)’ 8.1 - - 0.87 - - 2.6 - - 0.5 - - 7.3 - - 5.9 - -
Dissolved Oxygen (mg/L) 6.15 5.59 5.34 6.78 5.51 451 7.58 6.68 6.56 4.63 4.66 4.55 6.73 577 4.19 6.67 5.43 5.03
Oxidation Reduction Potential (mV) 150.9 151.1 150.8 83.4 84.4 84.3 141.5 142.6 103.1 138.8 137.4 136.3 66.8 71 72.7 44.6 46.4 47.6
pH (ph) 7.83 7.81 7.81 7.89 7.82 7.75 7.93 7.89 7.89 7.73 7.78 7.79 7.9 7.85 1.74 7.89 7.82 7.81
Salinity (ppt) 22.64 24.29 24.27 24.46 25.22 25.43 21.58 23.32 23.74 21.44 22.25 22.29 24.72 2541 25.8 25 25.48 25.73
Specific Conductivity (ms/cm) 35.69 38.3 38.25 38.46 39.61 39.9 34.27 37.02 375 39.17 35.33 35.42 38.96 39.82 40.42 394 40.02 40.31
Temperature (°C) 25.12 25.75 25.56 26.65 26.38 26.3 25.69 25.97 26.02 25.37 25.85 25.86 26.52 26.32 26.06 26.51 26.22 26.09
Turbidity (NTU) 1.9 49 6.5 33 4.1 6 2.9 3 NA 31 25 5.6 2.2 2.1 75 2.2 25 4.6
Station ID LW03-SD512 LWO03-SD513 LWO03-SD514 LWO03-SD515 LWO03-SD516 LWO03-SD517

Sample Depth (feet) 11 | 79 | 133 11 | 81 | 138 09 | 56 | 97 08 | 44 | 87 09 | 25 | 33 12 | 105 [ 186
Sample Date 9/2/2010 9/10/2010 9/10/2010 9/9/2010 9/9/2010 8/31/2010

Field Parameters

ABM (% in composite sediment sample) 0.3 - 15 - 1.2 - 5 - 50 - 0.25 -

Average Redox (depth in mm below sediment surface)’ 0.8 - - 0.5 - - 0.5 - - 7.3 - - NV - - 2 - -
Dissolved Oxygen (mg/L) 7.46 5.82 5.25 6.34 5.8 49 7.24 6.82 5.02 6.15 5.34 5.15 5.56 5.07 451 6.53 6.02 3.07
Oxidation Reduction Potential (mV) 61.3 63.4 64.1 152.9 153.5 1515 124.1 124.8 1244 114.8 116.4 116.2 146.4 146.8 145.9 62.8 711 514
pH (ph) 7.94 7.86 7.82 7.85 7.82 7.78 7.87 7.89 7.75 7.88 7.84 7.84 7.77 7.76 7.76 7.87 7.85 7.67
Salinity (ppt) 24 25.53 25.63 22.84 24.27 24.3 22.05 24.04 24.28 19.87 22.15 22.22 19.58 21.42 21.89 24.34 25.61 25.9
Specific Conductivity (ms/cm) 37.73 40.08 40.18 36.24 38.24 38.28 34.75 37.93 38.24 31.52 35.23 35.33 3181 34.21 34.67 38.33 40.15 40.56
Temperature (°C) 26.56 26.17 26.11 25.26 25.56 2547 25.81 26.15 25.54 26.24 26.01 25.84 23.87 25.01 25.53 26.54 26.17 26.01
Turbidity (NTU) 2 2 3 1.8 4 15.8 2.8 1.8 7.9 3.6 4.7 6.3 2.2 2.2 3 24 2.4 111
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TABLE 3

Surface Water Quality Field Parameters

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Station ID LW03-SD518 LWO03-SD519 LW03-SD520 LWO03-SD521 LW03-SD522 LWO03-SD523

Sample Depth (feet) 07 | 109 | 192 6 | 99 | 173 o5 | 78 | 147 09 | 63 | 148 05 | 43 | 88 09 | 36 | 6
Sample Date 8/31/2010 9/2/2010 9/10/2010 9/12/2010 9/9/2010 9/9/2010

Field Parameters

ABM (% in composite sediment sample) 0.2 - 0.4 - 15 - 50 - 9 - 35 -

Average Redox (depth in mm below sediment surface)’ 3.8 - - 0.75 - - 0.5 - - NV - - 5.3 - - 0.5 - -
Dissolved Oxygen (mg/L) 6.95 5.67 441 7.19 5.77 4.96 4.94 5.79 4.86 4.63 5.84 5.32 6.23 5.8 5.13 5.09 5.14 5.13
Oxidation Reduction Potential (mV) 53 57 274 52.4 55.1 55.7 180 170.4 164.8 159.6 159.5 156.1 1171 118.7 118.9 125.6 124.8 124.9
pH (ph) 7.9 7.85 7.76 7.94 7.85 7.8 7.83 7.83 7.75 7.71 7.83 7.76 7.9 7.87 7.84 7.82 7.84 7.85
Salinity (ppt) 24.3 25.65 25.76 24.31 25.55 25.66 21.66 24.29 24.32 22.59 22.96 23.02 21.43 22.08 22.22 2211 22.23 22.24
Specific Conductivity (ms/cm) 38.26 40.21 40.36 38.76 40.08 40.24 34.47 38.28 38.31 35.89 36.36 36.45 3411 35.12 35.33 35.22 35.36 35.34
Temperature (°C) 26.56 26.13 26.07 26.58 26.17 26.09 25.09 25.81 25.43 25.14 2491 25.02 26.31 25.93 25.8 25.83 25.86 25.74
Turbidity (NTU) 2.4 2.3 17.7 2.3 2.2 9.8 2.3 2.9 10 1.6 15 3.8 35 24 8.7 24 2.8 45
Station ID LW03-SD525 LWO03-SD526 LWO03-SD527 LWO03-SD528 LW03-SD529 LWO03-SD530

Sample Depth (feet) 12 [ 92 | 19 07 | 92 [ 166 08 | 57 | 129 06 | 67 [ 123 09 | 43 | 85 07 | 107 [ 203
Sample Date 9/2/2010 9/10/2010 9/12/2010 9/9/2010 9/9/2010 9/2/2010

Field Parameters

ABM (% in composite sediment sample) 0.6 - 0.01 - 50 - NA - 15 - 0.6 -

Average Redox (depth in mm below sediment surface)’ NV - - NV - - 15 - - 15 - - 11 - - NV - -
Dissolved Oxygen (mg/L) 717 5.75 4.72 7.18 5.67 4.07 5.47 6.03 5.62 6.37 5.96 493 5.44 5.28 5.14 6.77 5.83 3.78
Oxidation Reduction Potential (mV) 42.2 45.1 425 155.4 156.4 69.3 177.6 177.2 176.9 122.7 122.7 120.5 125.2 125.1 125 133 18.9 20
pH (ph) 7.96 7.85 7.78 7.9 7.83 7.74 7.76 7.83 7.79 7.89 7.88 7.81 7.85 7.85 7.84 7.89 7.86 7.76
Salinity (ppt) 24.18 25.55 25.72 225 24.29 24.31 22.74 22.9 23.01 21.48 22.15 22.24 22.22 22.24 22.24 24.36 25.55 25.83
Specific Conductivity (ms/cm) 38.36 40.07 40.31 35.48 38.28 38.3 36.15 36.34 36.43 4.1 35.22 35.35 35.32 35.34 35.35 38.83 40.07 40.4
Temperature (°C) 26.53 26.18 26.07 25.24 25.78 27.73 25 24.93 25.01 26.31 25.96 25.77 25.83 25.73 25.68 26.56 26.16 26.04
Turbidity (NTU) 25 2 10.3 2.3 33 11.8 14 1.6 1.9 2.3 2.7 11 2.2 31 4.7 2.1 2.2 5.9
Station ID LW03-SD533 LWO03-SD534 LWO03-SD535 LWO03-SD537 LW03-SD538 LWO03-SD539

Sample Depth (feet) 09 | 108 | 181 12 | 155 | 297 07 | 73 | 123 11 | 95 | 174 06 | 154 | 262 05 | 1581 | 293
Sample Date 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010

Field Parameters

ABM (% in composite sediment sample) 5 - 4 - 90 - 3 - 1 - 0.5 -

Average Redox (depth in mm below sediment surface)’ 25 - - NV - - NV - - 7 - - NV - - 15 - -
Dissolved Oxygen (mg/L) 6.89 6.2 3.62 6.57 5.4 0.54 5.99 5.9 4.64 7.26 6.14 4.82 7.12 5.59 0.77 7.15 454 0.54
Oxidation Reduction Potential (mV) -40.3 -29.5 -29.8 94.1 94.7 -154.8 -19 -10 -7.3 -50.7 -33.5 -26.8 7.3 -1.8 -134 18.5 215 -174.9
pH (ph) 7.9 7.89 1.7 7.9 7.83 6.83 7.82 7.86 7.78 7.94 7.87 7.8 7.93 7.84 7.25 7.93 7.77 7.16
Salinity (ppt) 24.73 25.36 25.68 25.21 25.59 26.47 39.03 25.18 25.37 24.78 25.42 25.59 24.96 255 26.32 24.84 25.42 26.37
Specific Conductivity (ms/cm) 39.13 39.81 40.2 39.62 40.16 41.32 38.7 39.58 39.82 385 39.89 40.13 39.23 40.01 41.16 39.08 39.9 41.22
Temperature (°C) 26.81 26.14 26.13 26.47 26.16 25.62 27.32 26.42 26.2 26.87 26.19 26.11 26.64 26.15 25.94 27.05 26.17 25.54
Turbidity (NTU) 2.4 2.5 74 2.2 3.2 50 2.8 2.8 4.7 2.1 1.9 7.8 2.4 2.7 8.5 2 4.3 28
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TABLE 3

Surface Water Quality Field Parameters

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Station ID LWO03-SD540 LWO03-SD541 LW03-SD543 LWO03-SD544 LWO03-SD545 LWO03-SD546

Sample Depth (feet) 06 | 81 | 162 11 | 68 | 107 05 | 108 | 191 08 171 | 314 11 | 108 | 189 16 | 95 [ 181
Sample Date 9/1/2010 9/7/2010 9/1/2010 9/1/2010 9/1/2010 9/1/2010

Field Parameters

ABM (% in composite sediment sample) 4 - 15 - 15 - 0.5 - 2 - 3 -

Average Redox (depth in mm below sediment surface)’ NV - - NV - - NV - - NV - - NV - - NV - -
Dissolved Oxygen (mg/L) 75 6.72 4.03 7.55 6.33 5.8 7.52 5.99 3.4 7.39 4.96 0.63 7.29 6.17 2.9 7.48 6.77 3.07
Oxidation Reduction Potential (mV) -59.8 -48 -43.1 94 5 -33.4 -4.6 43 6.1 15.6 145 -189.2 115 14.7 7.3 8.9 12 -75
pH (ph) 7.97 7.92 7.73 7.96 7.9 7.85 7.96 7.86 7.68 7.95 7.8 6.97 7.9 7.86 7.63 7.97 7.93 7.72
Salinity (ppt) 25.03 25.21 25.49 24.95 25.15 25.26 23.57 25.42 25.72 24.58 25.66 26.49 24.64 25.28 25.66 25.05 25.18 255
Specific Conductivity (ms/cm) 39.28 39.59 40.01 39.24 395 39.66 36.76 39.91 40.45 39.03 40.18 41.39 39.04 39.71 40.26 39.39 39.55 40.01
Temperature (°C) 26.72 26.27 26.11 26.79 26.51 26.29 26.93 26.17 26.05 27.07 26.1 25.04 27.21 26.21 26.03 26.46 26.36 26.06
Turbidity (NTU) 2.4 2.1 6.6 1.8 1.6 7 2.4 24 5.2 25 5.7 145 18 1.9 8.3 2 2 8.2
Station ID LWO03-SD547 LWO03-SD548 LWO03-SD549 LWO03-SD550 LWO03-SD551 LWO03-SD552

Sample Depth (feet) 11 [ 89 | 159 05 | 126 [ 216 11 [ 103 | 205 06 | 109 [ 186 07 | 98 | 185 07 | 105 [ 175
Sample Date 9/7/2010 9/9/2010 9/9/2010 9/8/2010 9/8/2010 9/7/2010

Field Parameters

ABM (% in composite sediment sample) 22 - 0 - 0.01 - NA - 0.3 - 0.03 -

Average Redox (depth in mm below sediment surface)’ NV - - NV - - NV - - NV - - 1 - - NV - -
Dissolved Oxygen (mg/L) 7.58 6.34 4.29 6.28 5.61 5.32 6.13 5.62 512 5.33 4.44 4.09 5.64 49 5.15 8.27 6.8 4.79
Oxidation Reduction Potential (mV) 62.5 63.1 44.8 130.3 126.1 162.1 120.3 120.4 60.3 105.1 105.2 87.9 1124 112.9 112.8 98.8 100.3 89.9
pH (ph) 7.95 7.88 7.75 7.84 7.86 7.91 7.86 7.86 7.87 7.82 7.79 7.74 7.85 7.82 7.87 8.01 7.93 7.81
Salinity (ppt) 24.68 25.16 2541 21.38 22.32 22.32 21.58 2221 22.36 23.73 23.93 23.92 23.45 23.82 23.87 23.47 25.14 25.33
Specific Conductivity (ms/cm) 38.48 39.54 39.87 32.03 35.42 35.42 34.37 35.3 35.35 37.46 3r.77 37.75 36.87 37.61 37.69 37.9 39.49 39.74
Temperature (°C) 27.13 26.34 26.17 25.13 25.63 25.44 25.9 25.7 255 26.37 26.18 25.88 NA NA NA 27.33 26.37 26.2
Turbidity (NTU) 2 2 92 3.2 5.2 5.2 1.6 2 33 2.7 2.9 6.4 2.9 2.6 10.2 2.7 2.1 31
Station ID LWO03-SD553 LWO03-SD555 LWO03-SD556 LWO03-SD557 LWO03-SD558 LWO03-SD559

Sample Depth (feet) 1 | 66 | 132 09 | 95 [ NA o5 | 97 | 187 08 | 111 [ NA 07 | 129 | 224 08 | 6 | 113
Sample Date 9/7/2010 9/9/2010 9/8/2010 9/8/2010 9/8/2010 9/7/2010

Field Parameters

ABM (% in composite sediment sample) 30 - 0.001 - 0.02 - 0.03 - 04 - 18 -

Average Redox (depth in mm below sediment surface)’ NV - - NV - - NV - - NV - - NV - - NV - -
Dissolved Oxygen (mg/L) 7.54 711 5.88 5.56 5.83 5.55 5.55 5.45 1.76 51 5.02 4.7 5.61 5.07 3.56 7.02 7.03 6.35
Oxidation Reduction Potential (mV) 80.4 81 81.2 111.2 1111 85 112.2 112.2 110 119.4 118.5 102.6 135.2 134.8 1324 95.1 95.5 95.8
pH (ph) 7.94 7.93 7.85 7.87 7.88 7.89 7.84 7.88 7.8 7.9 7.83 7.86 7.83 7.83 7.72 7.94 7.9 7.9
Salinity (ppt) 24.33 25.06 25.22 211 22.18 22.36 23.35 23.76 23.9 23.68 23.83 23.89 22.86 23.85 23.99 24.23 24.98 25.09
Specific Conductivity (ms/cm) 38.62 39.39 39.63 33.48 35.27 35.46 36.81 37.59 37.73 37.24 37.64 37.68 36.33 37.66 37.86 38.53 39.25 3941
Temperature (°C) 26.84 26.48 26.25 25.93 25.83 19.7 26.46 25.95 25.83 26.31 26.09 20.5 25.63 26.2 26.07 26.84 26.37 26.29
Turbidity (NTU) 2.7 31 2.8 2.3 1.6 49 2.8 2 1.7 9 2.7 10.1 1.6 2 8.6 1.9 1.9 1.7
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TABLE 3

Surface Water Quality Field Parameters

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Station ID LW03-SD562 LWO03-SD563 LWO03-SD564 LWO03-SD567 LW03-SD571 LWO03-SD574

Sample Depth (feet) o5 | 106 | 187 13 | 101 [ 205 06 | 15 | 225 11 | 106 | 187 12 | 115 | 185 094 | 105 | 172
Sample Date 9/8/2010 9/8/2010 9/8/2010 9/8/2010 9/8/2010 8/31/2010

Field Parameters

ABM (% in composite sediment sample) 0.01 - 0.02 - 0.05 - 0.02 - 0.05 - 0.25 -

Average Redox (depth in mm below sediment surface)’ NV - - 1 - - NV - - 0.5 - - NV - - 15 - -
Dissolved Oxygen (mg/L) 5.45 5.19 4.07 4.99 5.06 2.6 5.48 4.61 2.2 5.6 5.61 4.16 5.65 53 2.31 6.55 5.45 3.54
Oxidation Reduction Potential (mV) 1116 112 374 116.6 116.1 454 119.5 119.9 15 102.6 103.7 83 1104 111 66.5 151.2 150.6 41.6
pH (ph) 7.85 7.86 7.79 7.84 7.83 7.84 7.83 7.8 7.78 7.88 7.89 7.8 7.88 7.88 7.79 7.87 7.84 7.68
Salinity (ppt) 23.74 23.85 23.88 23.67 23.85 23.87 23.45 23.81 23.95 23.66 23.73 23.87 23.59 23.8 23.88 24.71 25.61 25.91
Specific Conductivity (ms/cm) 37.48 37.62 37.71 37.37 37.65 37.67 36.92 37.6 37.82 37.31 37.58 37.67 374 37.61 37.7 38.4 40.15 40.55
Temperature (°C) 26.23 25.92 25.81 26.13 26.03 25.83 26.09 26.09 26.03 26.35 25.84 25.83 26.26 25.84 25.72 26.61 26.14 26.02
Turbidity (NTU) 31 2.6 9.7 2.3 2.3 9.4 2.19 3.7 6.6 3.3 2.3 5 2.2 2.7 NA 2 3 49
Notes:

* Average redox boundary calculated from depth of redox boundary observed in associated grab sample

°C - degrees Celsius

mg/L - milligram per liter

mm - millimeter

ms/cm - milliseimens per centimeter
mV - millivolts

NTU - nephelometric turbidity units
NV - not visible

pH - pH units

ppt - parts per thousanc
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TABLE 4

Surface Sediment Screening
Benthic Invertebrate Evaluation
SWMU 3 Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Percent | Copper Lead Nickel Tin Zinc Average [ Falils Percent
Sample Date | Grid Area ABM J (MG/KG) | RQ (MGIKG) RQ | (MG/KG) [ RQ | (MG/KG) | RQ § (MG/KG) | RQ RQ RQ? | Reason for Failure § ABM>1%? | ABM Classification

LW03-SD538-00-10C 9/1/2010 | 538 | Dry Dock 1.0 165 |[0.71 50.1 047] 254 |096) 948 |[0.85] 313 |0.76) 0.75 NO - NO Unimpacted
LW03-SD539-00-10C 9/1/2010 | 539 | Dry Dock 05 206 |0.89 40.4 0.38] 288 |1.099 10.7 |[0.96] 349 |0.85| 0.83 NO - NO Unimpacted
LW03-SD544-00-10C 9/1/2010 | 544 | Dry Dock 05 156 [ 0.67 455 043] 272 (103} 846 (076 267 |0.65[ 0.71 NO - NO - Unimpacted
LW03-SD513-00-10C 9/10/2010 | 513 Marina 15 717 (031 64.6 0.60§ 115 (043) 933 (083 232 |057|| 055 NO - 1.50 J Possibly impacted
LW03-SD514-00-10C 9/10/2010 | 514 Marina 1.2 241 [1.04 243 - 220 |0.83f 185 473 1115 Pb, Sn, Avg
LW03-SD515-00-10C 9/9/2010 | 515 Marina 5.0 221  [0.95 123 1150 181 |[0.68f 128 |[1.14] 395 [0.96) 0.98 NO - Possibly impacted
LW03-SD519-00-10C 9/2/2010 | 519 Marina 0.4 112 | 0.48 524 049 173 |[065) 9.78 (087 240 059 0.62 - Unimpacted
LW03-SD520-00-10C 9/10/2010 | 520 Marina 15 385 177 292 |110p 197 602 |1.47 Cu, Pb, Sn, Avg
LW03-SD521-00-10C 9/12/2010 | 521 Marina 5.0 367 209 306 |115f 16.7 711 Cu, Pb, Zn, Avg
LW03-SD522-00-10C 9/9/2010 | 522 Marina 9.0 300 (1.29 317 226 |0.85f 258 699 Pb, Sn, Zn, Avg
LW03-SD525-00-10C 9/2/2010 | 525 Marina 0.6 179 |[0.77 54.5 051} 227 (086} 7.86 (070§ 281 |0.69( 0.70 - NO Unimpacted
LW03-SD526-00-10C 9/10/2010 | 526 Marina 0.01 214 1092 68.2 0.64] 258 |[0.97 10.1 (090§ 374 |0.91ff 0.87 NO - NO Unimpacted
LW03-SD527-00-10C 9/12/2010 | 527 Marina 2.0 271 [1.17 201 - 244 10.92 144 (129§ 500 |1.22 Pb, Avg
LW03-SD530-00-10C 9/2/2010 | 530 Marina 0.6 169 |[0.73 53.3 050f) 330 (125§ 949 (085§ 291 |O.71ff 0.81 NO - NO Unimpacted
LW03-SD501-00-10C 9/2/2010 | 501 | Near Shore | 0.1 38.7 |0.17 45.0 042] 344 |(0.13] 379 (034 623 |0.15( 0.24 NO - NO Unimpacted
LW03-SD502-00-10C 9/2/2010 | 502 | Near Shore | 0.2 302 ]0.13 16.5 0.159 166 063§ 552 (049) 100 (0.24ff 0.33 NO - NO Unimpacted
LW03-SD503-00-10C 9/2/2010 | 503 | Near Shore | 0.1 404 |0.17 52.6 049 501 |019) 444 (040f 863 |(0.21ff 0.29 NO - NO Unimpacted
LW03-SD504-00-10C 8/31/2010 | 504 | Near Shore | 0.25 107 1 0.46 44.5 0.42) 108 |041f 550 (049 172 (042| 0.44 NO - NO Unimpacted
LW03-SD504A-00-10C 8/31/2010 [ 504A| Near Shore [ 0.5 142 10.61 47.1 044y 175 066§ 6.18 |[055) 226 [0.55[f 0.56 NO - Unimpacted
LW03-SD505-00-10C 8/31/2010 | 505 | Near Shore 1.0 743 |[0.32 46.4 0.43) 124 |0.47 136 |[1.213 160 |0.39) 0.57 NO - Unimpacted
LW03-SD506-00-10C 9/10/2010 | 506 | Near Shore 2.0 18.6 [0.08 21.2 0.20§ 363 014§ 425 (0.38) 874 (021 0.20 NO - Possibly impacted
LW03-SD507-00-10C 9/2/2010 | 507 | Near Shore | 0.05 27.0 |(0.12 215 0.20§ 510 |0.19§ 6.01 (0544 68.0 |(0.17|f 0.24 NO - Unimpacted
LW03-SD508-00-10C 9/10/2010 | 508 | Near Shore [ 0.5 239 [1.03 180 171 |[065f 123 |110f) 373 |0.91 NO - Possibly impacted
LW03-SD509-00-10C 9/9/2010 | 509 | Near Shore 20 168 |0.72 202 136 051 124 1113 239 |0.58 m 20.0 Impacted
LW03-SD516-00-10C 9/9/2010 | 516 | Near Shore 50 1,400 1,050 298 300 4,850
LW03-SD523-00-10C 9/9/2010 | 523 | Near Shore 35 2,450 2,020 661 561 8,990
LW03-SD529-00-10C 9/9/2010 | 529 | Near Shore 15 935 399 169 151 1,600
LW03-SD534-00-10C 9/1/2010 | 534 | Near Shore | 4.0 615 538 46.3 45.4 711
LW03-SD535-00-10C 9/1/2010 | 535 | Near Shore 20 431 253 55.5 31.3 886
LW03-SD541-00-10C 9/7/2010 | 541 | Near Shore 15 460 205 56.1 38.4 1,700
LW03-SD547-00-10C 9/7/2010 | 547 | Near Shore 22 525 129 121f 298 |112f 225 687
LW03-SD553-00-10C 9/7/2010 | 553 | Near Shore 30 212 (091 69.5 0.65§ 263 |0.99 147 131§ 469
LW03-SD559-00-10C 9/7/2010 | 559 | Near Shore 18 127 10.55 140 131§ 156 |059f 6.66 [059F 302 |[0.74) 0.76 NO - Possibly impacted
LW03-SD510-00-10C 8/31/2010 | 510 | Offshore 0.5 93.6 |[0.40 38.5 036] 166 |[063] 6.05 |054] 187 [0.46] 0.48 NO - NO Unimpacted
LW03-SD511-00-10C 8/31/2010 | 511 | Offshore 0.8 974 |[0.42 66.3 062 185 [0.70] 140 |1.25] 248 [0.60] 0.72 NO - NO Unimpacted
LW03-SD512-00-10C 9/2/2010 | 512 | Offshore 0.3 96.3 |[0.42 69.0 064] 165 [062] 133 |1.19] 243 [0.59] 0.69 NO - NO Unimpacted
LW03-SD517-00-10C 8/31/2010 | 517 | Offshore 0.25 245 | 1.06 58.1 054 257 |[097] 9.08 |0.81] 328 [0.80] 0.84 NO - NO Unimpacted
LW03-SD518-00-10C 8/31/2010 | 518 | Offshore 0.2 173 |0.75 61.9 058 241 [091] 750 |0.67] 293 |[0.71]| 0.72 NO - NO - Unimpacted
LW03-SD528-00-10C 9/9/2010 | 528 | Offshore | Nodataj 323 |1.39 250 336 | 127 279 616 Pb, Sn, Zn, Avg No data Impacted
LW03-SD533-00-10C 9/1/2010 | 533 | Offshore | 5.0 237|102 167 52.2 34.2 673 All but Cu
LW03-SD537-00-10C 9/1/2010 | 537 | Offshore | 3.0 231 [1.00 179 218 |105] 155 [138] 1,030 Pb, Zn, Avg
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TABLE 4

Surface Sediment Screening
Benthic Invertebrate Evaluation
SWMU 3 Pier 10 Sandblast Yard
JEB Little Creek, Virginia Beach, Virginia

Percent | Copper Lead Nickel Tin Zinc Average [ Falils Percent
Sample Date | Grid Area ABM J (MG/KG) | RQ (MG/IKG) RQ | (MG/KG) | RQ | (MG/KG) | RQ | (MG/KG) | RQ RQ RQ? | Reason for Failure |ABM >1%? | ABM | Classification
LW03-SD540-00-10C 0/1/2010 [ 540 | offshore | 40 | 334 [144] 238 BB 630 [EREN 400 852 All but Cu
LW03-SD543-00-10C 9/1/2010 | 543 | Offshore | 15 151 065 62.3 058] 280 |106] 9.35 344 -
LW03-SD545-00-10C 9/1/2010 | 545 | Offshore | 2.0 230 099 158 148] 333 [126] 170 433 Sn, Avg
LW03-SD546-00-10C 9/1/2010 | 546 | Offshore | 3.0 197 o085 604 Jose| 271 |102] 935 os83] 318 - Possibly impacted
LW03-SD548-00-10C 9/9/2010 | 548 | Offshore 0 161 069 55.1 051 269 |102] 831 Jo74] 340 - NO Unimpacted
LW03-SD549-00-10C 9/9/2010 | 549 | oOffshore [ 001 | 218 |0.94 126 118] 368 [139] 220 [EB| 59 Sn, Avg NO -- || Possibly impacted
LW03-SD550-00-10C 9/8/2010 | 550 | Offshore | Nodata] 53.4 |0.23 164 |o1s] 872 o033 289 Jo26] 102 - - Nodata]  Unimpacted
LW03-SD551-00-10C 9/8/2010 | 551 | Offshore | 0.3 110 |o047 167 233 |oss] 797 [o71] 258 [o0.63 Pb NO Possibly impacted
LW03-SD552-00-10C 9/7/2010 | 552 | Offshore [ 003 | 138 [o059f 495 046] 222 |o0s84] 816 Jo73] 275 |o67 - NO Unimpacted
LW03-SD555-00-10C 9/9/2010 | 555 | Offshore | 0.001 | 169 |0.73 724 258 [097] 887 [o79] 540 [1.32 Pb, Avg NO Possibly impacted
LW03-SD556-00-10C 9/8/2010 | 556 | Offshore | 0.02 | 167 [0.72 934 Jos7| 246 Jo93] 113 101} 877 o092 - NO Unimpacted
LW03-SD557-00-10C 9/8/2010 | 557 | Offshore [ 0.03 | 145 |0.63 50.2 047] 278 |105] 889 Jo79f 302 [o74f 073 | NO NO Unimpacted
LW03-SD558-00-10C 9/8/2010 | 558 | Offshore | 0.4 201 [0.87 76.6 0.72] 343 [129] 166 [148] 449 |110 Avg NO Possibly impacted
LW03-SD562-00-10C 9/8/2010 | 562 | Offshore | 001 | 133 057 49.6 046] 259 Jo9s8] 829 Jo74f 271 Joe6| 068 | NO - NO Unimpacted
LW03-SD563-00-10C 9/8/2010 | 563 | oOffshore | 002 | 131 [os6] 494  Jo4e] 251 [o95) 808 [o72] 270 o6 067 [ NO NO Unimpacted
LW03-SD564-00-10C 9/8/2010 | 564 | Offshore | 0.05 | 144 [0.62 44.2 041] 254 Jo9] 802 [o72] 270 Joe6| 067 | NO NO Unimpacted
LW03-SD567-00-10C 9/8/2010 | 567 | oOffshore | 002 | 161 [o69f 479 045] 302 |114] 796 Jo7if 300 073 074 | NO NO Unimpacted
LW03-SD571-00-10C 9/8/2010 | 571 | offshore | 0.05 | 131 o056 624 |oss| 251 oo9s| 839 [o7s5] 307 [o.75] 072 [ NO NO Unimpacted
LW03-SD574-00-10C 8/31/2010 | 574 | offshore | 025 | 163 [o.70] 477 045] 217 Jos2] 718 Joe4] 254 [o.62] 065 | NO NO Unimpacted
Shaded cells = detects RQ<lorlb PRG| Basis
Unshaded cells = U or B (at full DL) RQ > 1.5 (Ind) Copper | 232 [ ABM
RQ > 1 (Avg) Lead | 107 | ABM
Nickel |[26.5| Back
Tin [11.2] ABM
Zinc | 410 ER-M
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TABLE A-1
2010 Raw Analytical Data
Benthic Invertebrate Evaluation

SWMU 3 - Pier 10 Sandblast Yard

JEB Little Creek

Virginia Beach, Virginia

Sample ID LW03-SD501-00-10C | LWO03-SD502-00-10C | LWO03-SD503-00-10C | LW03-SD504-00-10C | LW03-SD504A-00-10C | LW03-SD505-00-10C | LWO03-SD506-00-10C | LW03-SD506P-00-10C | LWO03-SD507-00-10C | LWO03-SD508-00-10C | LWO03-SD509-00-10C | LWO03-SD510-00-10C
Sample Date 9/2/10 9/2/10 9/2/10 8/31/10 8/31/10 8/31/10 9/10/10 9/10/10 9/2/10 9/10/10 9/9/10 8/31/10
Chemical Name

Total Metals (mg/kg)

Copper 38.7 30.2 40.4 107 142 74.3 16.4 18.6 27 239 168 K 93.6
Lead 45 16.5 52.6 44.5 47.1 46.4 14.2 21.2 21.5 180 202 38.5
Nickel 3.44 16.6 5.01 10.8 17.5 12.4 3.63 3.46 5.1 17.1 13.6 B 16.6
Tin 3.79 B 552 B 444 B 55B 6.18 B 13.6 4.25 3.97 6.01 B 12.3 12.4 6.05 B
Zinc 62.3 L 100 L 86.3 L 172 226 L 160 L 87.41J 57.2J 68 L 373 239 187 L
Acid Volatile Sulfide/Simultaneously Extractable Metals (umol/g)

Acid volatile sulfide 125 116 1,180 70.6 62.4 190 16.4 NS 26.5 581 27.3 113
Cadmium 0.00137 J 0.192 0.543 0.00609 0.00402 0.00205 J 0.0017 J NS 0.208 0.00336 J 9.24E-04 J 0.01
Copper 0.123 8.39 29.9 0.479 0.381 0.26 0.138 NS 11 0.875 0.491 1.02
Lead 0.116 11.4 33.2 0.148 0.119 0.11 0.0444 NS 11.5 0.487 0.14 0.188
||Mercury 0.000108 U 0.000113 U 0.000159 U 0.0000573 U 0.000047 U 0.0000732 U 0.0000991 U NS 0.0000634 U 0.000118 U 0.0000963 U 0.0000771 U
Nickel 0.0283 B 2.64 3 0.0659 0.0314 J 0.0629 0.027 J NS 1.9 0.0997 0.103 0.0549
Silver 0.00517 U 0.00253 U 0.00356 U 0.00275 U 0.00226 U 0.00351 U 0.00476 U NS 0.00142 U 0.00566 U 0.00216 U 0.0037 U
Zinc 0.835 L 56.1 L 131 L 2.88 2.01 2.09 0.658 NS 489 L 6.06 23 L 4.37
\Wet Chemistry (PH)

pH 8.16 8.31 7.9 7.87 7.14 7.85 8.07 NS 7.8 7.83 8.6 7.96
Total organic carbon (TOC) 4,010 12,200 5,060 21,500 29,300 5,520 1,810 NS 2,260 J 23,400 6,020 19,700
Grain Size (PCT/P)

(GS07 Sieve 1" (25.0 mm) 100 86 100 99 100 100 100 NS 100 100 100 100
GS08 Sieve 0.75" (19.0 mm) 100 86 100 98 100 100 97 NS 100 100 93 100
(GS09 Sieve 0.5" (12.5 mm) 100 82 100 98 100 100 97 NS 100 100 85 100
Sieve No. 004 (4.75 mm) 99 71 99 97 98 100 97 NS 100 99 80 100
Sieve No. 010 (2.00 mm) 98 68 98 95 97 99 95 NS 99 99 78 100
Sieve No. 040 (425 um) 75 56 79 83 94 88 53 NS 77 82 44 96
Sieve No. 100 (150 um) 20 46 25 48 82 47 13 NS 18 42 17 87
Sieve No. 200 (75 um) 10 42 15 27 55 23 8 NS 9 23 10 64

Notes:

B - Analyte not detected above the level reported in associated blanks
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher
NS - Not sampled

U - The material was analyzed for, but not detectec

UL - Analyte not detected, quantitation limit is probably highe

mg/kg - Milligrams per kilogram

PCT/P - Percent Passed

PH - pH units

pmol/g - Micromoles per gram
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TABLE A-1

2010 Raw Analytical Data

Benthic Invertebrate Evaluation
SWMU 3 - Pier 10 Sandblast Yard
JEB Little Creek

Virginia Beach, Virginia

Sample ID LW03-SD511-00-10C LW03-SD512-00-10C | LWO03-SD513-00-10C | LWO03-SD514-00-10C | LW03-SD514P-00-10C | LW03-SD515-00-10C | LW03-SD516-00-10C | LW03-SD517-00-10C LW03-SD518-00-10C LW03-SD519-00-10C | LWO03-SD520-00-10C | LWO03-SD521-00-10C
Sample Date 8/31/10 9/2/10 9/10/10 9/10/10 9/10/10 9/9/10 9/9/10 8/31/10 8/31/10 9/2/10 9/10/10 9/12/10
Chemical Name
Total Metals (mg/kg)
Copper 97.4 96.3 71.7 241 241 221 1,400 245 173 112 385 367
Lead 66.3 69 64.6 243 216 123 1,050 58.1 61.9 52.4 177 209
Nickel 18.5 16.5 11.5 22 20.2 18.1 298 25.7 24.1 17.3 29.2 30.6
Tin 14 13.3 9.33 18.5 175 12.8 300 9.08 75B 9.78 19.7 16.7
Zinc 248 L 243 L 232 473 467 395 4,850 328 L 293 L 240 L 602 711
Acid Volatile Sulfide/Simultaneously Extractable Metals (umol/g)
Acid volatile sulfide 169 218 1,200 1,100 NS 467 16.1 139 465 1,330 8,080 728
Cadmium 0.00316 J 0.302 0.00564 J 0.00635 J NS 0.00267 J 0.00159 J 0.0191 0.0125 0.842 0.00689 J 0.00722
||Copper 0.522 21.6 2.04 1.62 NS 1.27 6.77 0.819 0.424 56.7 1.56 212
||Lead 0.249 30.8 0.823 0.488 NS 0.403 1.87 0.211 0.195 36 0.2 0.634
||Mercury 0.000074 U 0.000124 U 0.00014 U 0.000149 U NS 0.000114 U 0.0000943 U 0.000147 U 0.000162 UL 0.000242 U 0.000388 U 0.00015 U
Nickel 0.105 6.44 0.203 0.132 NS 0.172 2.06 0.0803 J 0.0429 J 5.79 0.12J 0.213
Silver 0.00355 U 0.00279 U 0.00672 U 0.00716 U NS 0.00549 U 0.00211 U 0.00704 U 0.00779 U 0.00542 U 0.0186 U 0.00722 U
Zinc 3.42 136 L 9.82 5.05 NS 4.43 7.09 4.19 3.88 200 L 3.46 8.15
Wet Chemistry (PH)
|pH 7.31 8.24 7.92 8.03 NS 7.95 8.2 7.97 8.11 8.24 7.58 8.21
Total organic carbon (TOC) 11,500 7,220 6,710 17,500 NS 23,200 2,180 36,700 32,400 19,700 30,000 26,900
Grain Size (PCT/P)
||GSO7 Sieve 1" (25.0 mm) 100 100 100 100 NS 100 100 100 100 100 92 100
GS08 Sieve 0.75" (19.0 mm) 100 100 100 100 NS 100 100 100 100 100 92 100
GS09 Sieve 0.5" (12.5 mm) 100 100 100 100 NS 100 96 100 100 100 90 100
Sieve No. 004 (4.75 mm) 100 100 96 99 NS 100 95 100 100 100 86 10<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>